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ABSTRACT
In the urban setting, biodiversity conservation requires intentionally creating spaces
humans and wildlife can share. An urban land ethic can guide this process.
Developing and practicing this ethic requires asking questions that consider
approaches from multiple disciplines and avoid anthropocentric framing. Both
More-Than-Human and Critical Physical Geography bring multiple knowledges
into conversation to make complex realities visible. This project explores these fields
of scholarship as guides for reconciling the needs of the land community.
Sharing familiar spaces creates opportunities for developing ethical relationships
between humans, non-humans, and natural systems. Wildlife gardening creates
habitat in our residential and community areas, providing wildlife with space and
resources for adapting to a changing world. This paper presents the findings of a
study evaluating community interest in a citizen science program centered on
establishing a local mosaic of backyard habitat patches and discusses the
implications for recruiting urban residents to participate in wildlife gardening.
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CHAPTER 1: Introduction
In 2007, the editors of the Oxford Junior Dictionary removed dozens of nature- and
food-related words including these found in our local biotic community: acorn,
beaver, bloom, bramble, cygnet, doe, drake, heron, kingfisher, lark, magpie,
minnow, mussel, otter, pelican, raven, starling, terrapin, thrush, weasel, and wren.
In updating the dictionary for today’s readers, the editors removed these words to
make room for words such as broadband, MP3 player, voicemail, database, drought,
interdependent, and bungee jumping. Opposition to the changes culminated in an
open letter to Oxford University Press from Margaret Atwood, Robert MacFarlane,
Jackie Morris, and 25 other writers with a plea to restore the omitted words. They
based their plea on the concern that the link between nature and society is becoming
unraveled (Caught 2015). The choices made by the editors of Oxford University
Press are a symptom of our society’s retreat into the human world. The words to
describe our connection to the living community are being lost.
Why does this matter? In 1965, Rachel Carson wrote of the possibility of a silent
spring, a world without birds. The indiscriminate use of pesticides was decimating
bird populations around the country. With the banning of DDT and reduced aerial
spraying many disappearing species made a comeback, but birdwatchers and
naturalists around the world have observed an increasing paucity of birds and bugs
over the last several decades that has been verified by recent abundance studies
(Rosenberg 2019). Shifting baseline syndrome (Tsing et al. 2017) has largely masked
the fact that more than thirty common species have lost over half their global
population in the past 40 years (Rosenberg 2019; Zimmer 2019). For birds and bird
lovers, this is a time of crisis, but “what is the extinction of the condor to a child who
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has never seen a wren?" (Pyle 1993, 117.) We are losing the birds and the words to
acknowledge their presence and loss. Without the words, the loss cannot be
described or understood. The perceived but profound separation between humans
and our natural community cannot be bridged without both experience and words.
Our species’ status as the primary agent of change on Earth is accelerating at the
same time that our perceived separation from the rest of the biotic community is
increasing. This false sense of separation results in a lack of awareness of the
changes occurring in our climate and ecosystems and gives humans a false sense of
autonomy (Plumwood 2009).
Additionally, the U.S. Department of Agriculture Forest Service projects that urban
land use in the contiguous United States will double in area between 2010 and 2060
(USDA 2018). One socio-cultural impact of urbanization is the increase of distance
between humans and nature through a cycle of degradation of both biodiversity and
individual environmental awareness (Hobbs and White 2015). According to the
"pigeon paradox," conservation efforts may depend on the ability of urban
populations to maintain a connection to nature through interactions with urban
species (Dunn et al. 2006; Rupprecht 2017). If these assertions are correct, many
ecosystems and thousands of species are dependent on the nature experiences of
urban voters and policy makers, supporting the importance of urban ecosystem
restoration, access to nature for city dwellers, and encouraging the appreciation of
urban-adaptable species such as pigeons, raccoons, and coyotes that are often
considered pests (Dunn et al. 2006).
Knowledge and awareness of the biotic community and our interconnectedness has
developed where humans are directly dependent on the land (Kimmerer 2000). The
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combination of technology and city life have created a temporary buffer between the
human species and the planet-wide systems which support life on Earth.
Reestablishing a connection in a population with innumerable layers of separation
from the land requires intentional and active practices.
Residential yards are an integral part of urban ecosystems (Dahmus and Nelson
2014). To date, however, they are an underestimated and underexplored resource for
biodiversity. There is often a focus on maintaining barriers and securing yards
rather than working to create connections with surrounding habitat (Dahmus and
Nelson 2014). Homes “are the focus of deep attachments and places that are
ingredients in our sense of identity’ (Holland 2006, 122). Gardens are considered
part of a home rather than a place to explore nature or to help care for the planet
(Mumaw 2017b). Wildlife gardening can change those perceptions by enlarging our
concept of home to include the wildlife who live with and around us.
Wildlife gardening is citizen-science-based reconciliation ecology: it actively engages
citizens in the intentional creation of spaces where both human and more-thanhuman community members can flourish. Cultivating urban habitat requires intent
observation and experimentation and can set participants on the path of developing
what Aldo Leopold called an “intense consciousness of land” (Leopold 1949, 223).
This consciousness can build a new narrative of connection (Benson and Craig 2017),
resituating humans as members of the multispecies community (Rose 2004; Tsing
2005) and restoring our relationship with nature by restoring and sharing habitat
with other species (Kimmerer 2000).

4

Project Overview and Research Question:
This project examines how narratives of connection intersect with willingness to
engage in wildlife-friendly yard management practices and interest in participating
in an urban wildlife gardening program. It used a survey administered in person at
two nature festivals and online with distribution through nature-related social
media channels and neighborhood association email lists. This methodology
achieved a secondary goal of promoting the ABQ Backyard Refuge Program. Both
descriptive and inferential statistical analysis were used to explore connections
between the surveyed themes in order to find answers to this question:
In what ways do different conservation messages intersect with
narratives about community and wildlife in the urban biotic
landscape and/or spark interest in wildlife gardening?

Aldo Leopold actively encouraged landowners to create habitat for wildlife (Gerber
2018). His land ethic provides a strong foundation and guiding principles for
enhancing backyard habitat in urban areas through wildlife gardening. "For
Leopold, the best possible management of land is one in which the flourishing of
wild things is allowed” (Gerber 2018). Urban habitat restoration is an instrument for
this process of developing ecological knowledge, for “ecological restoration restores
our relationship … as much as it restores the ecosystem itself” (Kimmerer 2000, 7).
The concept of urban wildlife gardening pairs ethical theory with an active practice
of cultivating wildlife habitat. This practice has the potential to support new
narratives of community by fostering awareness of our biotic community.
Urban wildlife gardening provides opportunities for experiential learning by
combining themes from Leopold’s land ethic, reconciliation ecology, resilience
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theory and adaptive management. Cultivating habitat is a process of continual
learning and can benefit from the principles of adaptive management: using
iterative actions and attentive observations to assess results and adapt strategies
(Benson 2012). If using adaptive management for wildlife gardening fosters changes
in both attitudes and actions, it can be incorporated into future experiential
environmental education and citizen science projects to improve ecological literacy
(Evans et al. 2005) and provide a mechanism for implementing an urban land ethic.
There is a gap in the public consciousness that urban backyards bridge, as havens of
habitat for wildlife. The Backyard Refuge program is an opportunity for an
intervention through citizen-science-based reconciliation ecology: actively engaging
citizens in the intentional creation of spaces where both human and more-thanhuman community members can thrive. The practice of wildlife gardening embraces
our membership in the biotic community and builds a new narrative of connection.
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CHAPTER 2: Background
Valle de Oro National Wildlife Refuge in Albuquerque, N.M. is working with many
local partner groups to promote and support wildlife gardening, with the goal of
creating backyard refuges for wildlife throughout the region. The process of
cultivating habitat is intended to set participants on the path of developing an
“intense consciousness of land” (Leopold 1949, 223) through the practice of adaptive
management which requires intent observation and experimentation. This
perception and knowledge of our wild community members’ ways of being in the
world can lead to a new “narrative of connection and mutual influence” (Benson
2017, 149) with our biotic community and erode the binary of urban and wild.
Valle de Oro NWR was established in 2012 and is the first refuge to be built using
the guidelines set out by the new U.S. Fish and Wildlife Service (USFWS) Urban
Wildlife Conservation Program. It is also the first refuge to develop an
Environmental and Economic Justice Strategic Plan to guide its decision-making
processes. Valle de Oro NWR and the non-profit Friends of Valle de Oro have spent
the last six years fostering community relationships and providing educational
programs for children and adults across New Mexico. The restoration of the 570-acre
farm began in 2018 and will both create habitat for wildlife and provide an
educational and recreational resource for the community. As an urban refuge with
engagement of the urban population a top priority, Valle de Oro NWR has an
ambitious agenda, including creating educational opportunities for urban youth and
the general public by partnering with educational institutions, non-profit
organizations, and resource agencies, as well as creating and maintaining a small
mosaic of habitat both for wildlife and educational purposes.
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Birds are the most visible and accessible urban wildlife. The U.S. Fish and Wildlife
Service’s Urban Bird Conservation Treaty has the goal of making cities better for
birds and people with environmentally aware citizens who work to create an urban
sanctuary for people, birds, and wildlife. Albuquerque became an Urban Bird Treaty
City in 2014, receiving funds for programs to make the city more bird friendly.
Funds were granted to the city of Albuquerque to implement habitat restoration
projects, and due to Valle de Oro’s commitment to collaboration, additional funds
were awarded to non-profit conservation organizations (Friends of Valle de Oro
NWR, Friends of Rio Grande Nature Center State Park, Central New Mexico
Audubon Society, Albuquerque Open Space Alliance) to develop and deliver
educational and public awareness programs. A condition of receiving these funds
was to continue projects into the future without additional funding. In that spirit,
the Albuquerque Urban Bird Coalition formed in 2018 to facilitate partnerships for
promoting awareness and educating the public about ways to share our city with
birds and other wildlife.
The habitat on the Valle de Oro refuge is still primarily farm fields which provide
habitat for a subset of the bird species that use the Rio Grande migratory flyway.
The Environmental Assessment was completed in 2017 and the restoration process
has begun. The U.S. Bureau of Reclamation and other partners completed the first
wetland project in Spring, 2018, and the first Woodhouse toadlets were spotted in
early June of that year. By National Wildlife Refuge standards, Valle de Oro is quite
tiny, with only 570 acres, compared to the Bosque del Apache National Wildlife
Refuge’s 57,331 or Sevilleta National Wildlife Refuge’s 230,000 acres. Once the
restoration process is complete Valle de Oro will be a mosaic of many habitat types
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but will not be able to include all the habitat niches present in the Albuquerque area.
Along a migratory corridor, the Albuquerque area is an important source of
stopover habitat for birds on their migratory journeys, as well as seasonal habitat for
many species and the year-round home for many others. During migration, birds
spend up to 90% of their time resting and refueling in stopover habitat, whether it be
a National Wildlife Refuge, or a tree with lots of bugs in a backyard (American Bird
Conservancy 2017).
Aldo Leopold’s land ethic provides the foundation for the backyard refuge project.
Leopold, the father of wildlife ecology, has extensive ties to New Mexico. He began
his career in the U.S. Forest Service in southeastern Arizona and southwestern New
Mexico. His land ethic is considered the most “biologically sensible and
comprehensive of any approach to nature” which “should serve as the philosophical
basis of most decisions affecting biodiversity” (Groom, Meffe, and Carroll 2006, 12).
“Considered the most fully developed and debated environmental ethic to date,
‘Leopoldian’ is a language that can bridge gaps between academics in various
disciplines and both government and private conservation organizations” (Nelson
2004, 354). Leopold was a proponent of wildlife habitat restoration and, while living
in Albuquerque, wrote a habitat plan for the University of New Mexico.

Friends of Valle de Oro NWR’s ABQ Backyard Refuge Project
As a local manifestation of a nation-wide effort to improve urban habitat for
wildlife, the Friends of Valle de Oro and over two dozen (see Table 1) university,
government, and conservation partners in the Albuquerque area are working
together to encourage members of the Albuquerque community to create pockets of
habitat in their yards and community spaces. ABQ Backyard Refuge Program
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partners have developed a comprehensive regionally specific guide for urban
wildlife habitat gardening with sections focusing on different aspects of wildlife
gardening, including bird-friendly plants, pollinators, soil, water management,
design and maintenance, etc. The program launched in the autumn of 2019 with the
release of an introductory guide. The guide promotes the idea that all habitat
matters, at whatever scale, from a container pollinator garden on a patio to an acre
of native grassland. The program includes a wildlife habitat certification process,
and upon certification, participants receive a sign indicating that their yard is a
certified backyard refuge. This both promotes the program in neighborhoods across
the city and explains why participants’ yards may diverge from the prevailing
cultural standard of monocrops and vigorous pruning.
Participation in the Friends of Valle de Oro National Wildlife Refuge’s new ABQ
Backyard Refuge Program performs the dual role of providing habitat and creating
opportunities for learning about the lives of our neighbors in the biotic community.
Similar wildlife gardening programs have mostly attracted participants already
interested in or engaged with wildlife conservation, but studies show that many
people engaged in nature-related activities such as birdwatching (Cammack et al.
2011) and proponents of other environmental issues (Nassauer 2009) do not
recognize the potential for supporting urban wildlife through cultivation of
backyard habitat. Other studies have found that a subset of participants in wildlife
gardening programs do not show a strong connection to nature based on the
Connectedness to Nature Scale (Shaw, Miller, and Wescot 2013). These factors
suggest the potential of recruiting wildlife gardeners in previously unengaged
subsets of the urban population.
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The Friends of Valle de Oro ABQ Backyard Refuge project is working to prevent
socioeconomic status being a barrier by making the certification fee optional and
suggesting that those who can afford it donate to help offset the costs for others. The
team is also promoting the idea that all levels of habitat contribute to the habitat
mosaic, from a pollinator plant in a pot and a bird bath on a patio to a large property
filled with a variety of native plants and a pond. The team is also looking for
funding for providing plant vouchers for interested participants to reduce barriers to
participation. These efforts do not address all barriers to participation, as many in
the community may not have usable outdoor space or the resource of time and
energy for such a project.
To generate as diverse a group as possible, the Backyard Refuge project will be
recruiting participants at Rio Grande Nature Center State Park, Valle de Oro NWR,
various partner festivals and events across the city, the City of Albuquerque’s
BioPark Zoo and Botanic Gardens, and at local nurseries that sell native, pesticidefree plants. Partners include numerous programs promoting land stewardship and
strengthening connections between residents and nature, place, and community
through urban wildlife conservation. By fostering the creation of a mosaic of habitat
patches throughout the city, Valle de Oro National Wildlife Refuge is expanding the
ecological influence of the refuge and providing more habitat for more species of
birds and other wildlife.
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Table 1 – ABQ Backyard Refuge Program partners

ABQ Beeks (Beekeepers Association)

New Mexico State Lands Office

ABQ Urban Bird Coalition

New Mexico State University Urban
Ecology and IPM Program

APS Green Team
Arid LID (Low Impact Development)
Bernalillo County Open Space
Central New Mexico Audubon Society
City of Albuquerque BioPark
City of Albuquerque Open Space Division
Cuidad Soil and Water Conservation District

Osuna Nursery
RD Wildlife Management
Rio Grande Nature Center State Park
Rocky Mountain Youth Corps
The Nature Conservancy
The Wilderness Society

Defenders of Wildlife

University of New Mexico
Geography & Environmental Studies

Friends of Valle de Oro National Wildlife Refuge

Valle de Oro National Wildlife Refuge

Middle Rio Grande Stormwater Quality Team

Xerces Society

Native Plant Society

Xeriscape Council

New Mexico Audubon Society
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CHAPTER 3: Literature Review
Literature Review Introduction, and Elements of a Land Ethic
This literature review explores the fields of study necessary for developing and
implementing an urban land ethic. In An American Land Ethic N. Scott Momaday
wrote that while the technological revolution has uprooted us from the soil
(Momaday 1997, par. 27), our land ethic is merely latent and we “must come again
to a moral comprehension of earth and air” (Momaday 1997, par. 31). Robin Wall
Kimmerer describes the imperative of becoming “materially and spiritually
integrated” with our landscape through “intimacy and attentiveness” (Kimmerer
2000, 9). Aldo Leopold wrote in A Sand County Almanac that a land ethic is not
something that it is written, but evolves in the minds of the thinking community.
This evolution of a land ethic is visible in the work of contemporary environmental
scholars who offer paths toward developing this moral comprehension and erode
the separation of the social and natural in both society and science.
The practice of urban wildlife gardening draws on all aspects of an urban land ethic.
The reviewed literature is divided into three broad categories representing the tools,
theory, and practice necessary for such an ethic. Following an introduction to the
elements of Leopold’s land ethic, the first section examines how contemporary
scholars are examining the tools for recognizing community: perception, narrative,
and experiential education. The second section explores ethical care and More-ThanHuman Geography, fields of study that provide the theoretical framework necessary
to care for the ecological community. The third section explores scientific
approaches necessary for fostering land health: resilience science, adaptive
management and Critical Physical Geography. The last section examines urban
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wildlife scholarship, thus addressing aspects of an urban land ethic put into practice.
These practices include reconciliation ecology, citizen science, and wildlife
gardening.
Aldo Leopold’s Land Ethic
Aldo Leopold’s life and writings present elements of thought and action that can
guide the development of a land ethic. Grounded by his lifetime of observation,
experimentation, and broad liberal education, Leopold defined an ethic as “a
limitation on freedom of action in the struggle for existence” (Leopold 1949, 202). He
asserted that “no important change in ethics was ever accomplished without an
internal change in our intellectual emphasis, loyalties, affections, and convictions”
(Leopold 1949, 209). He saw the necessity of a land ethic for creating a new ethical
and caring relationship with our world:
All ethics so far evolved rest upon a single premise: that the individual
is a member of a community of interdependent parts. His instincts
prompt him to compete for his place in that community, but his ethics
prompt him also to co-operate (perhaps in order that there may be a
place to compete for). The land ethic simply enlarges the boundaries of
the community to include soils, waters, plants, and animals, or
collectively: the land. (Leopold 1949, 203)
Leopold asserted that “conservation becomes possible only when man assumes the
role of citizen in a community of which soils and waters, plants and animals are
fellow members, each dependent on the others, and each entitled to his place in the
sun” (Freyfogle 2012, 251). Leopold suggested that the solution is to make decisions
based on what is ethically and esthetically right, rather than solely economic
expediency: “A thing is right when it tends to preserve the integrity, stability, and
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beauty of the biotic community. It is wrong when it tends otherwise” (Leopold 1949,
224).
Following his goal of realizing, embracing, and nurturing our membership in the
biotic community, Leopold’s works reveal relationships between the concepts of
learning the stories of other species through perceptive observation, experiential
learning, and the cultivation of habitat for the other species in our community. He
noted the power of curiosity in his 1938 manuscript, “Natural History: The
Forgotten Science”:
“Conservationists have, I fear, adopted the pedagogical method of the
prophets: we mutter darkly about impending doom if people don’t
mend their ways. The doom is impending, all right; no one can be an
ecologist, even an amateur one, without seeing it. But do people mend
their ways for fear of calamity? I doubt it. They are more likely to do it
out of pure curiosity and interest.” – Aldo Leopold (Meine 2013, 755)
Elements of the Land Ethic
Restoration and cultivating wildness
While Leopold was passionate about preserving wilderness and advocated
successfully for the establishment of the first wilderness area in southwestern New
Mexico, he was not a strict preservationist. As early as 1925, just one year after the
establishment of the Gila Wilderness, Leopold wrote:
Wilderness exists in all degrees, from the little accidental wild spot at
the head of a ravine in a Corn Belt woodlot to vast expanses of virgin
country...What degree of wilderness, then, are we discussing? The
answer is, all degrees. Wilderness is a relative condition” (Leopold
1925, 399)
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Leopold sought to experience and nurture wildness by cultivating habitat
everywhere possible, as evidenced by his purchase and restoration of a derelict sand
farm, by his restoration of a patch of native prairie on the grounds of the University
of Wisconsin, and by his planting pines at his Albuquerque home. He practiced
adaptive management by implementing changes, observing the effects on the area’s
wildlife, and adjusting his practices to improve the results. Rather than solely
adhering to past ecological states, Leopold allowed his personal preferences to
influence his restoration projects, as evidenced by the preponderance of pines he
planted on his sand farm. “The only conclusion I have ever reached is that I love all
trees, but I am in love with pines” (Leopold 1949, 70).
The land ethic is a philosophy built by observation and relies on perception,
receptivity, and wonder. Leopold writes that, “our ability to perceive quality in
nature begins, as in art, with the pretty. It expands through successive stages of the
beautiful to values as yet uncaptured by language” (Leopold 1949, 96). Leopold
valued knowledge based on observation and called for the development of
perception as key to gaining understanding, appreciation, and love for wildlife and
the habitat necessary to sustain it. While known as a founder of The Wilderness
Society, Leopold clearly states that the practice of perceptive observation of nature is
accessible to urban dwellers: “Like all real treasures of the mind, perception can be
split into infinitely small fractions without losing its quality. The weeds in a city lot
convey the same lesson as the redwoods” (Leopold 1949, 174). He viewed
perception and receptivity as key for the “intense consciousness of land” necessary
for developing a land ethic (Leopold 1949, 223)
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Leopold scholar Eric T. Freyfogle found this statement in Leopold’s notes for a 1946
address to a birding group: “We have taught science for a century without
implanting in the mind of youth the concept of community with the land.” Leopold
felt that “conservation simply could not succeed until people saw the land in this
new way” (Freyfogle 2012, 245) and that “the basic question in conservation [was]
not the condition of the land, but the proportion of people who love it” (Freyfogle
2012, 252).
With field experiences in his wildlife management classes at the University of
Wisconsin, Leopold taught his students to find narrative in nature: “I am trying to
teach you that this alphabet of ‘natural objects’ (soils and rivers, birds and beasts)
spells out a story, which he who runs may read—if he knows how. Once you learn
to read the land, I have no fear of what you will do to it, or with it. And I know
many pleasant things it will do to you” (Leopold 1942, 337).
An analysis of the evolution of A Sand County Almanac shows that one of Leopold's
goals "was to break down ‘the senseless barrier between science and art,’ to unite
informed observation of the living world, through the lens of ecology and
evolutionary biology, with an enriched appreciation of the world's inherent beauty
and drama" (Meine 1998, 705). Wendell Berry notes that “in his writing he does not
discard any perspective in order to speak from a different one” (Meine 2010, x).
Leopold received a classical education at home and in school, with as much
emphasis on literature and the arts as the sciences (Meine 1998). Increasingly treated
as disparate fields, the arts and sciences were integrated in Leopold’s approach to
knowledge, and his definition of land ecology calls for the fusion of these
disciplines: “All the sciences and arts are taught as if they were separate. They are
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separate only in the classroom. Step out on the campus and they are immediately
fused. Land ecology is putting sciences and arts together for the purpose of
understanding our environment” (Leopold 1942, 303).
Leopold also wrote of the counterproductive separation between the social and
physical sciences:
One of the anomalies of modern ecology is that it is the creation of two
groups, each of which seems barely aware of the existence of the other.
The one studies the human community almost as if it were a separate
entity, and calls its findings sociology, economics, and history. The
other studies the plant and animal community, [and] comfortably
relegates the hodge-podge of politics to “the liberal arts.” The
inevitable fusion of these two lines of thought will, perhaps, constitute
the outstanding advance of the present century (Leopold 1935, 1).
This fusion did not occur in the 20th century, but in this century, many
geographers have called for linking “social and natural scientists in common
endeavour" (Lorimer 2011, 175; Bingham and Hinchliffe 2008; Latour 2004;
Castree 2014).

Contemporary scholars and the evolving land ethic:
Tools for Building Community
Leopold sought "an internal change in our intellectual emphasis, loyalties, affections,
and convictions" (Leopold 1949, 209) and presented his land ethic as a "product of
social evolution" that could evolve "in the minds of a thinking community” (Leopold
1949, 225). By elucidating concepts central to Leopold’s Land Ethic, contemporary
writers are an active part of the thinking community propelling the evolution of his
land ethic, whether or not they would consider Leopold to be an intellectual
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ancestor. The elements of a land ethic intersect with narratives of entanglement with
multispecies communities, perceptive observation as a path to learning the narrative
of nature, and cultivating resilient urban habitat through citizen-science-based
adaptive management guided by a melding of the physical and social sciences.
This section explores the relationships between these scholars’ ideas and those of
Aldo Leopold.
Experiential learning - environmental education
The “collective effort most needed” (Freyfogle 2017, 372) is promoting a cultural
change in how we view and value nature. Fostering direct interaction with nature,
experiential learning is an effective teaching method and, if guided by a new ethical
narrative embracing our membership in the biotic community, can support that
cultural reform. This section focuses on the power of both narrative and experiential
learning to foster a new place-based relationship with the living world.
A traditional focus in environmental education has been enhancing ecological
knowledge, with the assumption that such knowledge alone will create more active
citizens (Haywood 2016). Ecological knowledge is necessary for healing the land but
we must also heal our relationship to it (Kimmerer 2000). Drawing on Leopold’s
insights “that a land ethic begins with knowing and loving the land, and committing
to citizenship within it” is increasingly important in this age of urban alienation
from the land community (Berkes, Doubleday, and Cumming 2012, 285).
Leopold's life and body of work exemplify the ecofeminist emphasis of "practice
over theory in learning" (Norlock 2011, 498). Direct engagement with the natural
world allows for “experience of existing in a world made up of multiple
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intelligences” (Abram 1997, 306). Kay Milton suggests that humans develop through
engagement with the environment “come to understand the world by perceiving it
directly, and not only through the medium of cultural interpretation” (Milton 2002,
2; Ingold 1992).The “extinction of experience” (Pyle 1993, 130) diminishes a wealth
of benefits to health and well-being, and minimizes emotional affinity toward the
environment, resulting in a cycle of disaffection toward nature (Soga and Gaston
2016; Rupprecht 2017). Social innovations in conservation and governance
addressing the biodiversity crisis focus on creating opportunities for people to
develop emotional intimacy with through direct, personal contact with natural
environments (Pyle 1993), combatting the progressive disaffection resulting from an
urbanized Westernized lifestyle with little experience of the natural world (Clayton
et al. 2017).
Direct experience of nature in childhood is potentially the “most important source of
environmental sensitivity,” and childhood experiences in nature are critical
antecedents to conservation action as adults (Dunn et al. 2006, 1815). Rachel Carson
found that immersion and creative interaction with nature benefit the development
of emotions essential to learning (Kahn and Kellert 2002). Adults can communicate
environmental ethics indirectly with “the simple but profound act of drawing the
child into appreciative attention to elements of nature” (Chawla 2009, 8) and a
“contagious attitude of attentiveness” (Matthews 1992, 326).
Focus on the self rather than a community can diminish the capacity to feel
connected to nature (Frantz et al. 2005). The emotion of awe is characterized as a
transcendent experience capable of creating a state less focused on the immediate
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needs of the self and willingness to sacrifice individual interests to benefit the larger
community (Yang et al. 2018).
Researchers have found multiple methods of enhancing a feeling of connectedness
with and fostering action for nature. Schultz (2000) finds that the empathy fostered
by taking the perspective of an animal or other people being harmed by
environmental problems enhances a feeling of inclusion and connectedness. Direct
experiences in nature can transform attitudes and develop higher levels of concern
and action for the environment. (Beery and Wolf-Watz 2014).
Like Leopold, Rachel Carson was more interested in fostering curiosity and wonder
than in simply communicating facts for “if facts are the seeds that later produce
knowledge and wisdom, then the emotions and the impressions of the senses are the
fertile soil in which the seeds must grow” (Carson 1965, 45), and “wonder is incited
by the ways in which the workings and beauty of non-human nature exceed our
capacity to explain and understand them” (Maxwell 2017, 688). “Beauty is the origin
of wonder” (Williams 2019, 90) and “ecological literacy is driven by the sense of
wonder, the sheer delight in being alive in a beautiful, mysterious, bountiful world”
(Orr 1992, 86). In The Sense of Wonder, Carson observes that a child’s world is “full of
wonder and excitement,” (Carson 1965, 54) and laments that a child’s “true instinct
for what is beautiful and awe-inspiring, is dimmed and even lost before we reach
adulthood” (Carson 1965, 54). She stresses that parents need not possess extensive
knowledge to share about the natural world, only a sense of curiosity, stating:
“Exploring nature with your child is largely a matter of becoming receptive to what
lies all around you” (Carson 1965, 67).
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Rachel Carson exemplifies Leopold’s goal of merging the arts and sciences. As a
biologist and writer, she communicated science with poetic prose, but in college had
to make a choice between biology and writing (Carson and Lear 1998). Another
common theme between Leopold and Carson is the knowledge available in the
living community. Leopold felt that “every farm woodland…should provide its
owner a liberal education. This crop of wisdom never fails, but it is not always
harvested” (Leopold 1949, 73). Carson described the natural landscape as being
”eloquent of the interplay of forces that have created it” and “spread before us like
the pages of an open book in which we can read why the land is what it is, and why
we should preserve its integrity. But the pages lie unread” (Carson 1962, 64).
Shifting the paradigm in education from transmissive to transformative would
include an experiential element that fosters enchantment and wonder, and focuses
on increasing ecological literacy with interdisciplinary approaches (Dyer 2007).
Environmental philosophy has been primarily a scholarly exercise, rather than an
experiential interaction with nonhuman nature “rooted in dynamic, personal
relationships with the land” (Goralnik, Dobson, and Nelson 2014). Combining
experiential learning and environmental science education can develop into care and
valuing of non-human species in an “experiencing-learning-caring continuum”
(Mitchell and Mueller 2011, 194). Narrative approaches to pedagogy, combined with
“deep attentive experiences in nature” (Tooth 2009, 95) can foster connection with
our world by developing empathetic ethical relationships between humans,
nonhuman others, and natural systems (Goralnik, Dobson, and Nelson 2014).
Fostering connection to place is a pathway to finding new ways of being in the
world (Suchet-Pearson et al. 2013). An intense consciousness (Leopold 1949) and
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passionate immersion (Tsing 2011) with the land reveals the autonomy of nonhuman beings and entangled relationships between species (van Dooren, Kirksey,
and Münster 2016). This awareness can guide the formation of a multispecies
community ethic (Goralnik, Dobson, and Nelson 2014; Leopold 1949).
Care-based ethics put relations and the needs of the other at the center of any ethical
decision making and can form the moral foundation of educational programs
(Burke, Nolan, and Rheingold 2012). With the goal of promoting environmental
responsibility, environmental education should include ethically challenging
curricula to convey what it means to “care for country” (Kentish and Robottom
2008), described as “an intense consciousness of land” by Aldo Leopold (Leopold
1949). Leopold’s land ethic can guide environmental education by providing a
critique of the relationship between economic and environmental practices and
promoting an ethic of caring for the land (Kentish and Robottom 2008). Developing
and implementing a land ethic will require “broad physical and affective knowledge
about that world” and place-based experiential learning spaces “in which these
intellectual, physical and emotional relationships can develop” (Goralnik, Dobson,
and Nelson 2014, 182).
Using narrative and receptivity to foster multispecies community
Leopold’s life and literature provide an example of awareness and attentiveness to
our wild neighbors. The Leopoldian ethic is based on direct observation and
developing local ecological knowledge of the biotic community. Indigenous scholars
have noted that Leopold’s land ethic is “a revisiting, or renewing of, more
traditional cultural relationships with land” (Kentish and Robottom 2008; Kimmerer
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2000; Rose 1988, Flannery 1994). Robin Wall Kimmerer (2000) offers a path for
development of a land ethic:
Traditional ecological knowledge is not unique to Native American
culture. It is born of long intimacy and attentiveness to a homeland and
can arise wherever people are materially and spiritually integrated with
their landscape. The writings of such luminaries as Aldo Leopold in "The
Land Ethic" (1966) and others in the Western tradition express this
imperative most powerfully.
In Braiding Sweetgrass, Kimmerer notes that “no amount of time or caring changes
history or substitutes for soul-deep fusion with the land” (Kimmerer 2013, 213) and
asks whether immigrants to a land can ‘nevertheless enter into the deep reciprocity
that renews the world” (Kimmerer 2013, 213). She suggests that settler cultures can
become “naturalized to place,” by living “as if your children’s future matters”
(Kimmerer 2013, 214), and taking “care of the land as if our lives and the lives of all
our relatives depend on it. Because they do” (Kimmerer 2013, 214).
A path to recognizing relationship with the land is cultivating receptivity to the lives
of non-human others, what Anna Tsing calls an “art of noticing” (Tsing 2010, 192)
and biologist Christopher Norment refers to as “sympathetic observation” (Norment
2008, 1). These facilitate the passionate immersion (Tsing 2010) and devotion
(Wilson 2016) that guides multispecies research. Leopold’s “richly illustrative
narratives…provide us with practical means to cultivate such receptivity in relation
to the natural world” (Norlock 2011, 498).
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Leopold describes other species as fellow-voyagers and invites us to think of
communities inhabiting places, expanding our focus beyond human stories. The
almanac section of A Sand County Almanac provides a narrative of the animals and
plants situated in place through their actions. The narratives Leopold reveals in the
almanac provide the context for his land ethic. The scholars in this section broaden
the idea of narrative and explore the importance of experiential interaction with the
living world.
Species tell us the stories of their lives with their actions in the world and we can
learn their stories through attentive observation (van Dooren and Rose 2012).
Finding narrative in experiences can foster awareness of and attachment to nonhuman species. These narratives challenge the notion that only humans “understand
and interact with their world through communication" (Potter 2016, 116). Leopold’s
A Sand County Almanac is a radical exploration of both the “autonomy and
subjectivity” of non-human members of the biotic community, supporting the idea
that understanding the lives of other species is key to embracing them as members
of our community (Potter 2016, 122).
The emotion of awe is characterized as a transcendent experience capable of creating
a state less focused on the immediate needs of the self and willingness to sacrifice
individual interests to benefit the larger community (Yang et al. 2018). Focus on the
self rather than a community can diminish the capacity to feel connected to nature
(Frantz et al. 2005).
A path to “capturing narrative in nature” (Benson 2018), is to explore action as
narrative. “Where do animals go, and what do they do? … in many cases their
actions articulate a narrative of place” (van Dooren and Rose 2012, 5). A species’
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ability to interact with places and create a storied experience “does not require the
capacity to tell that story to another (in whatever fashion)” (van Dooren and Rose
2012, 4). Leopold notes that “like people, my animals frequently disclose by their
actions what they decline to divulge in words” (Leopold 1949, 78). While
motivations behind other species’ actions cannot be known, acknowledging the
capacity for nonhumans to inhabit “a meaningful world” (Crist 1999, 170; van
Dooren 2014b).
If humans “have less capacity to matter, less material claim, over a land in which
they have no stories” (Cameron 2015, 144), denying the narrative of non-human
species denies their claim to a place. Without knowing animal and plant stories, we
are less able to recognize their capacity to matter. This “ordinary thoughtlessness”
(Haraway 2016, par. 931) results in societies whose stories focus only on humanity
and produce people who do not recognize our collective thoughtlessness toward the
rest of the biotic community. Defining other beings as inert objects precludes active
engagement and “perceptual reciprocity with that being” (Abram 1997, par. 1107). If
people can “not even imagine what beneficial relations between their species and
others might look like” (Kimmerer 2013, par. 158), how can we move toward
ecological and cultural change? Language which acknowledges community within
multispecies storied places has the power to establish a narrative guiding us toward
new relationship with the world.
Story is both shaped by and shapes our world (Cronon 1992). “As Aristotle
reminded us so long ago, narrative is among our most powerful ways of
encountering the world, judging our actions within it, and learning to care about its
many meanings” (Cronon 1992, 1375). Story can provide examples of living with
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other species (Abram 1997). Knowing organisms’ “way of being” in the ecosystem
and interactions with other beings, and can aid in “learning to be affected" by other
species (Lorimer 2015; Despret 2004).
There are two aspects of narrative: one which describes and one that guides. In this
case, the narrative that describes can foster a narrative that guides. Cronon describes
narratives as “our chief moral compass in the world. Because we use them to
motivate and explain our actions, the stories we tell change the way we act in the
world” (1375). A guiding narrative exerts a powerful influence on culture, imposing
“order on what was, is, and could (or should) be” (Castree 2015, 5), and the current
narratives driving our relationship with the natural world are not useful in this time
of “continual and increasingly unpredictable change” (Benson and Craig 2017, 11).
In a time of global challenges, and recognizing our entanglement with our
multispecies community, story can and must (Haraway 2016) change our
relationship to the world so that it becomes a “matter of care” (Puig de la Bellacasa
2011, 93).

The Land Community in Theory - Thinking Like a Biotic Community
“It is a century now since Darwin gave us the first glimpse of the origin of
species. We know now what was unknown to all the preceding caravan of
generations: that men are only fellow-voyagers with other creatures in the
odyssey of evolution. This new knowledge should have given us, by this
time, a sense of kinship with fellow-creatures; a wish to live and let live; a
sense of wonder over the magnitude and duration of the biotic enterprise”
(Leopold 1949, 109).
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Community is a practice rather than a concept. Fleischner calls natural history a
“practice of attentiveness” and “falling in love with the world” (Fleischner 2019, 14),
noting that “frequent interaction, honesty, and a strong sense of respect—undergird
a healthy sense of belonging, of kinship, with the fuller community of life”
(Fleischner 2019). Flesichner quotes Sanders: “Our sense of moral obligation arises
from a feeling of kinship. The illusion of separation...is the source of our worst
behavior. The awareness of kinship is the source of our best behavior” (Sanders
2009, 214). The perceived hyper-separation from nature causes the loss of ability to
empathize and maintain an ethical relationship with the more-than-human world in
addition to giving humans a false sense of autonomy (Plumwood 2009).
There’s a complementary view, which is that the individual is in fact an
illusion. It doesn’t exist. There is no such thing as an individual within
biology. Instead the fundamental unit of life is interconnection and
relationship. That sounds like it’s edging into mysticism, but I don’t
mean that in a mystical way at all. I mean it in a very practical way at the
level of genetics and biochemistry and microbiology and ecology, that
without interconnection, life ends. - David George Haskell (Yale 2018)
The practice of community has precedent in our legal system. Our country’s social
contract recognizes the value of the human community with legal doctrines that
privilege community over the individual. These doctrines support Leopold’s
communitarian ideals with “an implicit recognition that we are part of a community,
and constraints on the use of property are often necessary in order to implement and
protect societal goals“ (Benson and Craig 2017, 157). Perhaps if we can achieve the

28
shift in values encouraged by Leopold, the social contract could become a socialecological contract.
Contemporary schools of thought are engaged in healing the damaging divide
between nature and society, using multiple angles to address the same deep issues
from different perspectives. Interdisciplinary scholars see embracing our common
origins with the community of life as an opportunity to find a new way of being on
the planet. “Skill in living, awareness of belonging to the world, delight in being part
of the world, always tends to involve knowing our kinship as animals with animals”
(Le Guin 2017, 14).
Environmental philosophy has been primarily a scholarly exercise, rather than an
experiential interaction with nonhuman nature (Goralnik, Dobson, and Nelson
2014). Direct engagement with the natural world provides opportunities to
experience the multiple intelligences in our world (Abram 1997) and gives humans
an opportunity to learn to be affected (Lorimer 2015) by other species. Perception
and knowledge of our wild community members’ ways of being in the world
(Lorimer 2015) can lead to a new narrative of connection and mutual influence
(Benson 2017) with our biotic community, eroding the binary of urban and wild.
Ethical Care
van Dooren describes caring as “tak[ing] seriously Donna Haraway’s 2008
injunction to genuinely get to know the organisms that we philosophize about:
“Caring means becoming subject to the unsettling obligation of curiosity, which
requires knowing more at the end of the day than at the beginning”” (Haraway
2008, 36 in van Dooren 2014a, 109).
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Leopold's priorities of receptivity, attentiveness, and feelings of attachment as
sources of moral motivation (Leopold 1947) are compatible with the "ethics of care"
elaborated by feminist philosophers such as Nel Noddings (Norlock 2011). Blurring
the dualistic notion of nature and society requires “taking the notion of
interdependence seriously, and truly believing that we are our relations” (Burke,
Nolan, and Rheingold 2012, 13) and creating an ethic based on the “relational
entanglement of life” (Ginn 2014). Care-based ethics puts “relations and the needs of
the other at the center of any moral decision-making” (Burke, Nolan, and Rheingold
2012, 13). “Recognising earth others as fellow agents and narrative subjects is crucial
for all ethical, collaborative, communicative and mutualistic projects” (Plumwood
2002, 175).
Care is rooted in the positive aspect of possession. N. Scott Momaday writes of
giving oneself up “to a particular landscape,” looking “at a given landscape and
taking possession of it” in blood and brain (Momaday 1997, par. 26). Leopold's
practice of possession "is an act of love, care, and willingness to work on the behalf
of others with passion and commitment", of both claiming and being “claimed by
the land” (Gerber 2018, 269-270). Care is an obligation that requires action, rather
than abstract well wishing (van Dooren 2014a, 291). Based on Maria Puig de la
Bellacasa’s 2012 work, Thom van Dooren describes care “as a particularly profound
engagement with the world” (van Dooren 2014a).
care obliges us to constant fostering, not only because it is in its very
nature to be about mundane maintenance and repair, but because a
world’s degree of liveability might well depend on the caring
accomplished within it. In that sense, standing by the vital necessity of
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care means standing for sustainable and flourishing relations, not merely
survivalist or instrumental ones (Puig de la Bellacasa 2012, 198)
More-Than-Human Geography
More-Than-Human Geography recognizes the “co-existence, and co-dependence, of
humans and non-humans in cities (and beyond) form[ing] part of a wider project of
dismantling human species exceptionalism” (Steele, Wiesel & Maller 2019, 411) and
recognizing “the material and affective interlinkages that cross between humans and
nonhumans” (Lorimer 2009, 334). More-than-human geographers “envision a
different mode of nature-society relations, where nonhumans and their differences
are taken seriously in the making of political and ethical decisions” (Choi 2016, 614).
Scholarship in More-Than-Human (MTH) Geography challenges the idea of human
beings as separate from the earth (Wright 2015), going beyond an anthropocentric
framing to acknowledge humans’ membership in the multispecies community and
recognizing non-humans as “lively and dynamic colleagues in the making of
worlds” (Hinchliffe 2014, 1) and encouraging an ethic based on relational
entanglement (Ginn 2014). “We belong in deep relation to each other and our
worlds” (Wright 2015).
One approach to seeing land as a community is to acknowledge the entanglements
of our species with others and recognize species as “intergenerational
achievements” (van Dooren 2014b, 44). Entanglement can be expressed as “the sum
of unconscious cooperation of all life that has given form to our living Earth. It’s not
that living things choose to cooperate, but that evolution has shaped them to do so.
It also shows that the living and non-living parts of Earth are inextricably
interwoven” (Flannery 2010, 36). Relegation to backdrop status is more difficult
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when recognizing the agency and voice of nature (Plumwood 2009, 5), and that
“earth others may be thought to have perspectives, too” (Gruen 2015, 33).
Latour (2011) addresses the cognitive dissonance of being attached to the world
while clinging to the idea of being separate from and in control of nature. Framing
human nature as an interspecies relationship developed through symbiosis and coevolution (Parreñas 2018; Tsing 2005, 2015) opens new research possibilities in
cultural and interspecies interdependence and engagement. Scholars are exploring a
more-than-human geographic understanding of relationally constituted place,
where all species are affecting and being affected by place (van Dooren and Rose
2012; Houston et al. 2018; Wolch 2002). Latour asks, “why has the question of
nonhumans failed to enter into politics in any energizing way?” (Latour 2011, 4) This
interaction of the social and the natural offers new ways of engaging in politics and
ethics (Tillman 2015), resituating humans as members of a multispecies community
entangled with other agential beings, and nonhumans into cultural and ethical
domains (Rose 2005; Tsing 2005).
Paying attention to relationships is key to acting responsively and developing a
sense of belonging (Suchet-Pearson et al. 2013) in the multispecies community of life.
How we talk about our community affects our relationship to it. The English
language reduces nonhuman living beings to things (Kimmerer 2017), making much
of the universe a collection of objects rather than a communion of subjects (Berry
1996). “The pronoun “it” “robs a person of selfhood and kinship, reducing a person
to a mere thing.” (Kimmerer 2017, 131) Many indigenous languages “use the same
words to address the living world as we use for our family. Because they are our
family” (Kimmerer 2017, 132).
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New Materialism
The concepts of New Materialist scholarship represent one trajectory of More-ThanHuman Geography. New Materialism ascribes agency to all matter, challenging our
persistently anthropocentric focus which treats “nature as object, as background to and instrument of - human purposes” (Anderson 1995, 277). New Materialist
precepts can transform our perception of wildlife from passive (Bennett 2010) to
vibrant beings with agency. Bennett suggests that attentiveness to (nonhuman)
things and their powers can have a laudable effect on humans” (2004, 348). She
connects this to Thoreau’s concept of wildness in that things are “irreducible to the
thing’s imbrication with human subjectivity” (Bennett 2004, 348). Ecological
challenges are a matter of culture (Bennett 2010) and even pursuing humanistic
goals requires a better relationship with nonhumans (Guattari 2000).
In exploring motivations for action, Kay Milton argues that our emotions operate
within the relationship with our whole environment, not necessarily only the social
aspects (Milton 2002). She references Lutz (1988) and Barbalet (1998) who suggest
that emotion supports and enables rational thought, rather than impedes it (Milton
2002). She sugggests that identification with nature produces an inclination for
benevolent behaviors and to be more effective than a sense of obligation (Milton
2002).
An anthropocentric “exceptionalist conceit” (Anderson 2014, 14) prevents bonding
to our co-habitants on earth. Consideration of entanglements (van Dooren 2014b)
with other species can shift our anthropocentric focus, challenging the colonialist
mindset of human exceptionalism (Anderson 2014; Steele, Wiesel, and Maller 2019)
and unsettling dominant narratives about the relationships between humans and the

33
wider environment (Rose et al. 2012). Finding a nuanced perspective regarding these
relationships challenges the expectation that human needs are paramount as we face
a dynamic and complex future (Benson 2019).
The nature/society divide must remain to maintain moral grounds for human
privilege (Bennett 2010) and “…failing to affirm human uniqueness, such views
authorize the treatment of people as mere things” (Bennett 2010). Bennett (2010)
notes that anthropomorphic lenses allow perception of resonances between human
and nonhuman, and that all actions exist in a web of connections. She challenges the
term "environment" as being unable to "express the beautiful complexity of
nonhuman nature or the degree of our intimacy with it" positing that we are both
"in" and "of" nature (Bennett 2010, 114).

Scientific Approaches for a Land Ethic
Land Health / Ecosystem Resilience
Leopold’s land ethic is evolving in both the thinking community and in practical
applications such as resilience theory. Cultivating habitat is a process of adaptive
management, employing constant observation and tinkering to find the most
resilient composition of habitat elements.
Leopold's concept of land health, "expresses the cooperation of the interdependent
parts: soil, water, plants, animals, and people. It implies collective self-renewal and
self-maintenance" (Leopold 1942, 265). This focus corresponds to the concept of a
resilient ecosystem suggesting that Leopold was the first resilience scholar decades
before the concept was defined by Buzz Holling (Benson and Craig 2017). The
ethical obligation of his land ethic is not preservation or restoration to an arbitrary
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baseline, but responsibility toward overall health for the land (Benson and Craig
2017). In the unpublished manuscript, “Biotic Land-Use,” Leopold writes of his
awareness of the connection between diversity and stability:
“What, in the evolutionary history of this flowering earth, is most closely
associated with stability? The answer, to my mind, is clear: diversity of fauna
and flora. It seems improbable that science can ever analyze stability and
write a formula for it. The best we can do is to recognize and cultivate the
general conditions which seem to be conducive to it” (Leopold, Callicott, and
Freyfogle 1999).
Resilience theory represents that analysis and recognition of the need to cultivate
those conditions. A resilient ecosystem is diverse rather than efficient. Efficiency
tends to eliminate redundancies (Walker, Salt and Reid 2010), and redundancy is
key to resilience. Functional redundancy, where many species perform a specific
role in the ecosystem, can only be useful if it includes response diversity, where
species have varying responses to changes in the system (Benson and Hopton 2014).
If all species are similarly vulnerable to a change in their environment, the
ecosystem is vulnerable to losing that function. Maintaining diversity is key to
retaining the redundancy necessary for land health and resilience.
Building more resilient systems is vital for buffering the effects of climate change,
and maintaining diversity preserves optionality for the future (Hill and MartinezDiaz 2019). Preserving optionality is a strategy that recalls Leopold:
“The outstanding scientific discovery of the twentieth century is not
television, nor radio, but rather the complexity of the land-organism. Only
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those who know most about it can appreciate how little we know about it.
The last word in ignorance is the man who says of an animal or plant: “What
good is it?” If the land mechanism as a whole is good, then every part is
good, whether we understand it or not. If the biota, in the course of aeons, has
built something we like but do not understand, then who but a fool would
discard seemingly useless parts? To keep every cog and wheel is the first
precaution of intelligent tinkering” (Leopold and Leopold 1993, 209).
Cities are currently optimized for the goal of meeting human needs, but this
simplifies the socioecological system and diminishes the system’s resilience (Walker,
Salt and Reid 2010). Employing resilience thinking can work to break down the
hyper-separation of economy and ecology by integrating the “essence of ecological,
economic and social science theory” (Gibson-Graham, Hill, and Law 2016, 705).
The Rockefeller Foundation’s 100 Resilient Cities (Rockefeller 2018) program defines
urban resilience as “the capacity of individuals, communities, institutions,
businesses, and systems within a city to survive, adapt, and grow no matter what
kinds of chronic stresses and acute shocks they experience” (Rockefeller 2018, 19).
Natural infrastructure can grow more robust over time with less maintenance
(Rockefeller 2018). Treating natural infrastructure as real infrastructure (Rockefeller
2018) and creating urban wildlife habitat increases urban resilience.
Responsiveness – Adaptive Management
Leopold’s concept of intelligent tinkering foreshadows the development of adaptive
management (Benson 2012). The practice of adaptive management can be a process
of discovering the narrative of a specific living community by observing how species
live their lives within a given landscape. It is a process of observing, taking actions
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to support the community, observing the results, and adapting strategies as
necessary. Restoration of land health within a complex social-ecological system
requires this constant monitoring and adaptation of strategies (Benson and Craig
2017). Due to his “pragmatic commitment to experimentalism in management",
Leopold has been acknowledged as the first adaptive manager (Norton 2005, 356).
This iterative process is in keeping with Leopold’s definition of conservation as the
effort, not a result (Henzler 2014).
Recognizing the agency of species and their webs of interaction is a powerful
argument for applying normative values when considering interventions in an
ecosystem to improve its resilience or guide its transition to a new state. The
Leopoldian theme of resilience through cooperation is present in this definition:
"The will to flourish brings every living thing into relationship with other living and
non-living parts of the environment. When those relationships work to enable life to
flourish, the system itself may be said to be resilient. . . it will be self-organising and
self-repairing" (Rose 2004, 7).
The crisis nature of conservation often means that action must be taken before
scientific consensus forms (Lorimer 2011), making adaptive management with its
continual monitoring and iterative process an ideal approach. Generating
knowledge through action-based adaptive management to enhance a system’s
complexity and increase adaptive capacity is “very consistent with a Leopoldian
approach of ‘Intelligent Tinkering’” (Gunderson 2013, 11; Benson 2012).
Resilience theory puts Leopold’s idea of land health into practice but is often
missing an ethical component. While resilience theory is not normative (Benson and
Craig 2017), when applied to a system, values influence the desired outcome. Even
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when not explicitly asked, building resilience into a system answers these questions:
“resilience of what, to what, and for whom?” (Benson and Craig 2017, 167; Walker
2001) These normative applications almost always focus on the needs of humans
(Benson and Craig 2017), counterproductively reinforcing the idea that the social
and ecological are simply overlapping but separate systems. “By collapsing [the
social/ecological] binary, Leopold’s thinking is both more radical and more
accurate." (Benson and Craig 2017, 143). “Perhaps we have now to learn that
preoccupation with mankind, as distinguished from the community of which man is
a member, defeats its own ends” (Leopold, unpublished address: Meine 2010, 483).
Shifting this focus and guiding resilience practice with Leopold’s land ethic could
turn resilience into a narrative of connection (Benson and Craig 2017). Because
fostering resilience requires adaptive management, it creates an opportunity to put
this narrative of connection into practice.
Critical Physical Geography – the scientific approach for fostering land health
In “The Role of Wildlife in a Liberal Education”, Leopold presents his concept of
land ecology which “discards at the outset the fallacious notion that the wild
community is one thing, the human community another” (Meine 2013, 734). A land
ethic must be a practice, not only a theory. The scientific approach necessary for a
land ethic must consider the land community as a whole.
Some geographers argue that in the Anthropocene (Crutzen and Stoermer 2000), the
“either shocking or hugely flattering” (Castree 2014, 235) “age of humans”, that
rather than natural ecosystems, we have “human systems, with natural ecosystems
embedded within them” (Ellis and Ramankutty 2008, 445). While geography
encompasses the biophysical and the social it is rare for work to utilize both
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perspectives (Urban 2018). We cannot have a complete understanding of many
environmental problems without the integration of social and natural science
perspectives (S. Lane 2019, 49). A scientific approach capable of incorporating deep
knowledge of physical geography and the natural sciences with critical social theory
(Lave 2014) is required when “humans and the environment are at once both
constitutive of and constituted by their continual interaction” (S. Lane 2017, 85).
Physical geography is a primary agent of change in environmental policy and
planning (Lave 2014), and along with other geosciences, enjoys a higher profile than
the humanities and social sciences in decision-making arenas (Castree 2014).
The new field of Critical Physical Geography (CPG) is a scientific approach working
to achieve the fusion Aldo Leopold predicted in 1935. By combining critical human
geography with physical geography and investigating the interplay between
biophysical and social forcing mechanisms (Urban in Lave 2018), Critical Physical
Geography can provide the framework for integrating the required disciplines and
increase the utility of both the physical and social sciences (Lave 2014).
Natural scientists are studying everything in the landscape but people (Sayre 2018)
and many decisions regarding conservation issues are made without analyzing the
impact on anything other than the target species or ecosystem. Political ecology can
provide critical analysis of these practices that focus on solutions benefitting wildlife
while failing to address the welfare of associated marginalized human communities.
While this approach reveals the systemic power imbalances at play, in failing to
specifically recognize and address entanglements with the biotic community there is
a danger of reverting to framing the environment as a backdrop for human activities
(Rose et al. 2012; Lave, Biermann, and Lane 2018; Tsing 2017). This anthropocentric
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framing of the biophysical world supports the notion that humans are separate from
nature (Rose et al. 2012; Castree and Nash 2006) and uniquely worth of
consideration. This can lead to a failure to pursue critique and actions (Rose et al.
2012) that reconcile the needs of the multispecies community at the margins of
society (Whatmore 1998). Solutions to socio-environmental problems are often
imposed at the expense of these marginalized communities rather than addressing
root causes and pursuing systemic change. Lasting change requires a fundamental
shift in a community ethic (Rhoads 1999) but differing relationships with the land
make that transformation complex (Lave, Biermann, and Lane 2018).
CPG combines critical human and physical geography to bring multiple knowledges
into conversation, making complex realities visible (Goldman 2018) while
recognizing that community ethics grounded in place and everyday practice shape
the human-environment relationship (Lave et al. 2014). When defining and
addressing environmental issues, broader sociopolitical issues are as important as
the environmental ones (Biermann et al. 2018), making necessary a productive home
for critical social and physical geographers to work together (Kull 2018).
Accordingly, Castree asks “whether a properly ‘human’ geography can proceed
absent any deep or sustained engagement with the procedures and findings of
physical geography” (Castree 2012, 550). Critical Physical Geography puts this
interdisciplinary and integrative thinking into practice by engaging with “messy
and complicated” (M. Lane 2018, 151) environmental narratives and encouraging
development of new communities of practice that fulfill “the “old” vision of
geography as simultaneously descriptive, analytical, and transformative” (M. Lane
2018; Gillett et al. 2018).

40

An urban land ethic in practice
Urban Wildlife
Wilderness is usually considered to be where humans are not (Whatmore 1998) and
while urban wildlife is considered a contradiction (Davies and Webber 2004),
wildlife makes a home in whatever niches are available in urban areas. Adams
(2005) traces the roots of urban wildlife conservation to Aldo Leopold’s 1933
textbook, Game Management, and his belief that “A pair of wood thrushes
[Hylocichla mustelina] is more valuable to a village than a Saturday evening band
concert, and costs less” (Leopold 1933, 404). This section will explore the effects of
urbanization on wildlife, and projects which seek to improve the interface between
people and wildlife through habitat restoration.
Recent work in human geography explore the ethics of sharing human spaces with
non-human species (van Dooren and Rose 2012), challenging the “binary
geographies that efface nonhuman life from urban areas” (Lorimer 2015, 30) and the
notion that more-than-human species are “out of place” (van Dooren and Rose 2012,
2; Rupprecht 2017, 143). Wolch calls for cities to be “re-enchanted by the animal kindom” (1995, 47).
Guided by profit and progress (Wolch 1995), city planners do not often consider the
“four-leggeds, no-leggeds and wingeds” that also need space in the urban
environment (Wolch 2002, 721). Much urban planning is “undergirded by an
ontological exceptionalism of humans” (Houston et al. 2018) and does not have a
goal of building “a city whose residents reincorporate wild animals into everyday
human affairs by respecting their dignity and value, by accepting the duty to know
their ways of living” (Wolch et al. 1995, 746).
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The urban ecosystem explicitly incorporates the social and biotic communities
(Francis, Lorimer, and Raco 2012) and while the nonhuman world shapes the urban
environment, urban geography often ignores the role other species play in placemaking (Wolch 2002). Scholars have criticized urban geography for being late to
address the ethical and political in a more-than-human world (Braun 2005). Some
“rematerializing” efforts include only political, economic, and cultural elements,
ignoring the nonhuman and reinforcing the idea that cities are purely social spaces
(Braun 2005) but increasingly, scholars "regard the urban as both cause of and cure
for anthropogenic climate change" (Ruddick 2015).
Leopold envisioned “a landscape in which people made room for other life forms”
(Freyfogle 2004, 998) but cities tend to homogenize urban areas to meet the needs of
only the human species (McKinney 2006). While most urbanized areas cater to the
generalists rather than specialists, many native species can thrive with patches of
suitable habitat.
Goals and methods of ecological restoration must be redefined due to global
environmental change, and time has only deepened the "need for conservation
science, policy, ethics, and practice to pull together in engendering resilient
landscapes" (Meine 2017, 217). Strict adherence to an arbitrary historical baseline is
not an achievable goal in this time of great uncertainty and radical change (Benson
and Craig 2017). A changing climate makes necessary the acceptance of non-native
plants which will thrive as life zones shift. Discarding preservationist tendencies
when necessary allows for the embrace of novel ecosystems as an alternative to
traditional restoration (Marris 2011). The concept of rambunctious gardening
acknowledges that nature is never pristine and stresses the importance of embracing
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life which is both “man-made and nature-made,” such as the farm-waste-fed
artificially concentrated congregation of Sandhill Cranes on the Platte River each
spring (Marris 2011, 232). Novel ecosystems can be thriving habitat, even providing
homes for endangered species (Marris 2009). However, some proponents of novel
ecosystems consider any plant that photosynthesizes and stores carbon to be equal
to any other (Marris 2011), and disregard the interspecies relationships that exist
within ecosystems, exemplifying the need for an ethic which acknowledges the lives
and interdependencies of threatened multi-species communities.
Conservation projects in urban areas are one of the most difficult challenges for
environmentalists, and the wildlife present in urban areas provides a measure of our
commitment to functioning ecosystems worldwide (Murphy 1988). Biological
homogenization occurs with the expansion of cities due to little acceptable habitat
for species that are not ‘‘urban-adaptable’’ (McKinney 2006, 247). This effect of
urbanization can be mitigated with the protection of microhabitats within otherwise
undisturbed areas, and maintenance or creation of corridors between protected
areas to lessen the effects of habitat fragmentation (Murphy 1988).
Francis, Lorimer, and Raco suggest that “urban ecosystems should be a research
priority for both ecologists and geographers” (2012, 184). Establishing a mosaic of
habitat within a city creates opportunities for novel ecologies to transgress the
spatial binaries of rural and urban (Lorimer 2015). Novel ecologies encompass the
biological homogenization which occurs at the edges of urban areas where
developed sites are both points of extirpation for native species and points of entry
for invasive non-native species (Blair and Johnson 2008). The shift toward
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urbanization also shifts the species composition of the avian community by affecting
nesting strategies and which species thrive or decline (Blair and Johnson 2008).
One socio-cultural impact of urbanization is the increase of distance between
humans and nature through a cycle of degradation of both biodiversity and
individual environmental awareness (Hobbs and White 2015). Efforts to reverse this
cycle include participatory urban conservation projects which can foster both urban
habitat and have transformative effects for the human connection to wildlife (Hobbs
and White 2015). According to the "pigeon paradox", conservation efforts may
depend on the ability of urban populations to maintain a connection to nature
through interactions with urban species (Dunn et al. 2006; Rupprecht 2017). As an
increasing majority of the world population live in cities, it is likely that a majority of
people have not experienced wildlife other than those species or habitats present in
urban areas (Dunn et al. 2006). If these assertions are correct, the continued existence
of many ecosystems and thousands of species are dependent on the nature
experiences of urban voters and policy makers, supporting the importance of urban
ecosystem restoration, improving access to nature for city dwellers, and encouraging
the appreciation of urban species often considered pests (Dunn et al. 2006).
Interaction with urban wildlife is not uniformly desirable. Pocket gophers are
considered pests by many, but the herbivores contribute to plant diversity and soil
fertility causing changes throughout the trophic web (Huntly & Inouye 1988).
In the United Kingdom, desire for connection with hedgehogs can prompt citizens
to learn how to manage their gardens in hedgehog-friendly ways (Hobbs and White
2015). Conversely, people do not appreciate slugs. Slugs are part of the hedgehog
diet but their prodigious proliferation negates “any possibility for connection” (Ginn
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2014). While it is easy to drum up support and caring action for charismatic animals
such as hedgehogs, caring for “pest” species can require a multispecies ethic that
encourages appreciation or tolerance. People are likely more receptive to being part
of a “Hedgehog Highway” than a “Skunk Highway” even though skunks eat many
insects considered pests such as spiders, roaches, and scorpions.
Many scholars agree that birds are the most "accessible and satisfying” taxonomic
group (Lorimer 2015, 53). “What bird populations do usefully indicate is the health
of our ethical values. One reason that wild birds matter—ought to matter—is that
they are our last, best connection to a natural world that is otherwise receding”
(Franzen 2018). The Cornell Laboratory of Ornithology’s Celebrate Urban Birds
program and Project PigeonWatch allow city dwellers “to move from seeing pigeons
as ‘rats with wings’ to sociable birds with lives and deaths” and become “astute
observers and advocates of beings whom they had not known how to see or respect”
(Haraway 2016, Kindle location 723). Scientific studies have determined that
birdwatchers recognize bird species using the same part of their brains used to
recognize the faces of friends and family (Tanaka and Curran 2001). Perhaps in
recognition of their power for connection, and Thomas E. Lovejoy’s idea that “if you
take care of the birds, you take care of most of the big problems in the world”
(Franzen 2018, 4), the US Fish and Wildlife Service established the Urban
Conservation Treaty for Migratory Birds in 1999 and promotes projects which
increase awareness of birds and improve urban avian habitat in over two dozen
cities across the nation (Adams 2005).
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Reconciliation Ecology
Due to rapid urbanization, conserving biodiversity requires intentionally
redesigning anthropogenic habitats to be compatible with both human and nonhuman use. This concept of urban reconciliation ecology promotes reconciling the
needs of all in the multispecies community. The practice of cultivating urban habitat
promotes land health through attentive care and creates opportunities to foster
connections and develop empathetic ethical relationships between humans,
nonhuman others, and natural systems (Goralnik, Dobson, and Nelson 2014).
Learning species’ habitat needs (Rosenzweig 2003) and creating niches by increasing
structural and spatial complexity allows more species to coexist (Loke 2015) while
developing broad physical and affective knowledge about our world (Goralnik,
Dobson, and Nelson 2014). Individuals can share space and contribute small areas to
habitat networks necessary for the successful practice of reconciliation ecology
(Rosenzweig 2003). This practice can slow biodiversity loss by providing space and
resources for other species to adapt (Rosenzweig 2003) to a changing world.
Human interest and engagement in environmental remediation provides an
opportunity for rediscovering and building interspecies connections (Tsing 2005).
The effects of urban wildlife on the attitudes of city dwellers may be more important
than the increased habitat for wildlife. (Yale 2018). Key to this process is
acknowledging other species’ claims to place rather than relegating them to guest
status (van Dooren 2014b). The most adaptable species is constantly taking habitat
from the species with the strongest site fidelity such as the Australian “penguins
returning faithfully to a disappearing coastline” (van Dooren 2014b).
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Traditional approaches to conservation include preservation and restoration, but
there are limits to the amount of land available to preserve and restore (Rosenzweig
2003). As preserved land is generally inadequate to conserve biodiversity
(Lundholm and Richardson 2010, 966), reconciliation ecology, or "sharing our
habitats deliberately with other species” (Rosenzweig 2003, 7), provides an
opportunity to create a mosaic of habitats to support multispecies flourishing
(Houston et al. 2018).
A binary geography effacing more-than-human life from human habitat (Lorimer
2015) is challenged by embracing multispecies interactions through urban habitat
restoration and re-imagining our place in nature by exploring cohabitation with
nonhumans (Anderson 2014) in a reshaped ecology (Tsing et al. 2017). By making
human activities compatible with the existence of other species, reconciliation
ecology supports the “ordinary biodiversity” (Couvet and Ducarme 2014, 1), on
which our living community depends. At its core, reconciliation ecology requires
considering the fate of biodiversity when forming public policy (Couvet and
Ducarme 2014). Rather than a specific focus on loss of rare species, reconciliation
ecology also addresses the common wildlife that support our ecosystem. Crashing
insect (Sánchez-Bayo and Wyckhuys 2019) and bird (Rosenberg et al. 2019)
populations make this an immediate priority.
Instead of experiences in nonspecific nature, some studies find that development of
a place-based bond with the environment has the potential to be more effective in
creating connection than experiences with non-specific nature (Beery and Wolf-Watz
2014).
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The brand of holistic ecological philosophy that emphasizes that
“everything is connected to everything” will not help us here. Rather,
everything is connected to something, which is connected to something
else (Rose 2008:56). While we may all ultimately be connected to one
another, the specificity and proximity of connections matter—who we
are bound up with and in what ways (van Dooren 2014b, 119).
Place-based connections could create awareness that our interdependencies are
“infinite but locally fragile” (Le Guin 2017, 15) and that “all flourishing is mutual”
(Kimmerer 2013, 15).
Citizen Science - working with the multispecies community sharing our world
Curiosity can be defined as an attunement to entanglement and complexity in our
world (Tsing et al. 2017). Citizen science can be considered organized curiosity and a
union between curiosity and collective power (Fitzpatrick 2012). Active participation
in adaptive management projects by citizen scientists enhances their ecological
literacy and builds their capacity to utilize that knowledge in positive environmental
efforts (Fujitani et al. 2017). Participation in citizen science projects can create a
greater connection to place (Haywood 2016) by caring for the land in an active
practice of citizenship.
Participation in citizen science programs can also strengthen community
involvement and commitment to place (Merenlender et al. 2016) Most participation
in citizen science are from a narrow (white and relatively affluent) demographic,
necessitating efforts to broaden participation in environmental science and
stewardship (Merenlender et al. 2016). Barriers to participation include individuals
not seeing themselves as potential scientists, or not feeling that the citizen science
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community is a safe place to learn and make mistakes (Purcell, Garibay & Dickinson
2012). An avenue to gaining institutional trust is by working with trusted partners in
local communities (Purcell, Garibay & Dickinson 2012).
Citizen science has proven effective in implementing ecological action and data
collection while allowing citizens to engage with other members of the biotic
community (Francis, Lorimer, and Raco 2012). Adaptive management relies on
continual monitoring and provides an opportunity for engaging the public in active
conservation work. Monitoring ecosystems at the landscape scale is often beyond
the scope of academic researchers (Lorimer 2011), providing an opportunity to
engage citizens as observers. While conservation biologists utilize laypeople in
initiatives more than any other biological science, urban residents are still an
underutilized workforce that can be deployed in conservation endeavors (Francis
and Lorimer 2011).
“At the intersection between the sciences of nature and the sciences of culture, a new
model is afoot, the key characteristic of which is multispecies love. Unlike earlier
cultural studies of science, its raison d’être is not, mainly, the critique of science,
although it can be critical. Instead, it encourages a new, passionate immersion in the
lives of the nonhuman subjects being studied. Once, such immersion was allowed
only to natural scientists, and mainly on the condition that the love didn’t show. The
critical intervention of this new form of science is that it encourages learnedness in
natural science along with all the tools of the humanities and the arts. The objectives
of those of us in this field are to open the public imagination to make new ways of
relating to nature possible. For this, we need to summon the unexpected talents
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others—whether scientists or nonscientists—have brought to this task” (Tsing 2010,
201).
Wildlife Gardening
Wildlife gardening provides wildlife with space and resources for adapting to a
changing world by creating habitat in our residential and community areas. Wildlife
Gardening falls under this category of urban reconciliation ecology, where human
environments are “modified to encourage non-human use and biodiversity
preservation without compromising societal utilization” (Francis and Lorimer 2011,
1429). The practice provides opportunities for humans to engage with other
members of the biotic community by finding ways to successfully share habitat
(Rosenzweig 2003). Sharing familiar spaces creates opportunities for developing
ethical relationships between humans, non-humans, and natural systems.
Proponents believe it will encourage a shift in ethics by actively enlarging urban
residents’ sense of community to include wild neighbors. Beginning this process at
home and other familiar spaces invites appreciation of multi-species interaction
(Tsing 2012).
As wildlife in the country is disappearing, gardens are an opportunity to
compensate for habitat loss, providing small havens for biodiversity and acting as
wildlife corridors between larger tracts of habitat (Ryall and Hatherell 2003). In the
United Kingdom, gardening for wildlife has become increasingly popular and a
"well-established strategy in the conservation of biodiversity" (Ryall and Hatherell
2003, 86). Every patch of habitat counts, and habitat quality rather than site location
can be more influential for species populations (Angold et al. 2006). As species
richness is enhanced by proximity to derelict lots, "not hurrying to tidy up" and
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leaving sites undeveloped can have a positive impact on biodiversity (Angold et al.
2006, 203). Green roofs planted with suitable species can provide habitat for many
avian species in urban areas and utilization of these habitat patches has the potential
to mitigate the negative aspects of urbanization (Eakin et al. 2015).
A 2019 study from The Nature Conservancy of New Mexico found that the
“greenness” of the landscape has a significant effect on temperatures (Hurteau et al.
2019). The current standard of rock mulch absorbs heat, both super-heating the
ground and radiates the stored heat at night, contributing to the heat island effect
(Hurteau et al. 2019). Creating resilient habitat for wildlife can mitigate this effect by
removing contributing factors (e.g. rock mulch) and replacing them with droughtresistant habitat (Hurteau et al. 2019).
Birds are considered both agents of resilience and a point of connection for
recognizing interdependencies (S̜ekercioğlu, Wenny, and Whelan 2016). Perceptions
of birds can influence variation in backyard habitat, with interest in birds correlating
with backyards which contain more vegetation complexity (Belaire, Westphal and
Minor 2016) such that the relationship between birds and humans in the garden can
be considered mutually reinforcing (Marzluff 2017, Cammack et al. 2011; Shaw,
Miller, and Wescot 2013).
Dissemination of basic information about the benefits native plants provide to birds
can alter public preference for planting native landscaping (Rodriguez, Peterson,
and Moorman 2017; van Heezik, Dickinson, and Freeman 2012) and people in a
study of backyard biogeography report “enjoying observations of birds so much that
it inspired them to install more native vegetation” (Belaire, Westphal and Minor
2016, 402; Head and Muir 2006). Projects pairing biodiversity surveys with
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interactive dialog that including both normative and informative components result
in both increased knowledge and positive changes in attitudes and behaviors (van
Heezik, Dickinson, and Freeman 2012).
There is a lack of public consciousness that urban backyards can be havens of habitat
for wildlife. While many techniques for increasing a yard's suitability as habitat have
been known for some time, adoption of these techniques lags even among
proponents of other environmental issues (Nassauer 2009). Surprisingly, studies
have found that even among birdwatchers there is lack of awareness that backyard
gardens can provide habitat for birds (Cammack et al. 2011) indicating that people
need explicit reminders “that their appreciation for nature can and should affect the
practices they choose” (Clayton 2007, 223).
A paradigm shift is necessary to challenge our existing views of nature (Dunlap and
Liere 2000) and build a new relationship between humans and our planet.
Environmental concern seems directly connected to the extent to which people feel a
part of or interconnected with the natural world (Schultz 2000). Eco-psychologists
suggest that feeling connected to nature is necessary for people to be willing to be
inconvenienced by actions that benefit nature (Poon et al. 2015). There is debate over
how best to foster this connection. A potential challenge is elucidated by E.O.
Wilson: “Ecological and evolutionary time, spanning centuries and millennia, can be
conceived in an intellectual mode but has no immediate emotional impact” (Wilson
2009, 120). Wildlife gardening provides an opportunity to nurture and care for
(Holland 2006) wildlife, and foster a direct emotional connection with the natural
world while enhancing urban biodiversity.
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Complex social-ecological factors influence residents to engage in backyard wildlife
gardening (Belaire, Westphal and Minor 2016). The limited recognition that yards
are a part of the ecosystem (Clayton 2007) reflects the gaps that exist in
homeowners’ understanding of urban ecosystem concepts such as ecological cycles,
biodiversity, and ecological linkages across yards (Dahmus and Nelson 2014).
Without this understanding, there is a focus on maintaining barriers around yards
rather than fostering ecological interactions across them (Dahmus and Nelson 2014).
Internalization of cultural norms regarding landscape appearance influences
adoption of ecological design in residential yards (Larson 2009). The social
acceptability of habitat in yards varies and adhering to social norms can be a barrier
to wildlife-friendly gardening (Nasseur et al. 2009; van Heezik, Dickinson, and
Freeman 2012; Peterson et al. 2012). Harnessing existing social norms through
community-driven initiatives can result in "neighbour mimicry" and diffusion of
wildlife-friendly practices (Goddard, Dougill, and Benton 2013, 258) “across scales
from the neighbourhood to the city” (Goddard, Dougill, and Benton 2010) to
influence urban biodiversity.
Wildlife gardening programs are effective in fostering land stewardship and
biodiversity by connecting place and community (Mumaw 2017). Guided by
concepts articulated by Aldo Leopold, land stewardship is defined by Laura
Mumaw as: "Caring for the ability of the land in a geographically situated place to
support nominated species or communities of flora and/or fauna to persist across
the surrounding landscape, as a matter of personal responsibility, for future
generations" (Mumaw 2017b, 64). Effective species conservation requires
collaborative programs that engage community residents to manage their land in
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ways that achieve conservation goals and build relationships with the local
government and their community. Participants can be inspired to begin gardening
for wildlife by receiving an on-site assessment of their garden's potential for
supporting native biota along with personal advice and encouragement from
volunteers who also help the residents remove weeds and plant native species
(Shaw 2014; Shaw 2016; Mumaw and Bekessy 2017).
Urban wildlife gardening provides an opportunity for experiencing wildlife and
directing care and attention toward our “fellow-voyagers” (Leopold 1949, 109).
Caring for wildlife with the intention of sharing our habitat with them allows the
biotic community to become “intertwined with the qualities and relationships of
home and family” (Mumaw 2017a).
There are nation-wide efforts to increase habitat promoted by The Nature
Conservancy, Cornell Laboratory of Ornithology, the National Wildlife Federation,
and the National Audubon Society. Local projects can utilize the national resources
and incorporate personal guidance and encouragement about the value of backyard
habitat (Mumaw 2017a). While the effectiveness of creating urban habitat through
wildlife gardening has been studied by many scholars in England and Australia,
there is somewhat of a geographic gap here in the United States.

Literature Review Conclusion
Implementing a land ethic requires interdisciplinary theory and practice. With the
sixth great extinction in progress (Kolbert 2014), we need to recognize our
interdependency and support our multispecies community in every way we can.
Without fundamentally transforming our relationship and recognizing our
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membership in this multispecies community, we will continue to pursue
anthropocentric solutions that favor humans at the expense of the rest of the living
world. Wildlife gardening is a step toward exercising nurturing and care (Holland
2006) for the more-than-human community and puts into practice all aspects of an
urban land ethic.
In urban settings, biodiversity conservation requires redesigning habitats for both
human and non-human use. Intentionally sharing space with wildlife benefits the
city as a whole. Maintaining diversity is key to retaining the redundancy necessary
for land health and resilience. Patches of diverse urban habitat can provide stopover
areas for migratory species and space for resident birds and other wildlife. At this
local scale, the human community can both monitor and be responsive to the system
– actively caring for habitat and sharing resources with our wild neighbors whether
by establishing new micro-habitats to serve new species or watering existing
drought-stressed plants. Even in urban areas built specifically to meet human needs,
we can take care to make spaces for other species to flourish with us in our
interdependent community.
Intentionally creating spaces humans and wildlife can share requires asking
questions that consider approaches from multiple disciplines, avoiding framing the
environment as a simple backdrop for human activities. Critical Physical Geography
(CPG) combines critical human and physical geography to bring multiple
knowledges into conversation, making complex realities visible while recognizing
that community ethics grounded in place and everyday practice shape the humanenvironment relationship. Scholarship in More-Than-Human (MTH) Geography
has gone beyond an anthropocentric framing to acknowledge humans’ membership
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in the multispecies community. These disciplines provide a framework for exploring
entanglements and recognizing the needs of all in our community.
Actively practicing landscape-scale reconciliation ecology and reconciling
multispecies use of urban environments through a coordinated approach to wildlife
gardening (Francis, Lorimer, and Raco 2012) requires embracing citizen science to
expand the scope of implementation. Citizen scientists engaged in cultivating
patches of urban wildlife habitat can put this knowledge into iterative practice and
work toward a biophilic reality (Houston et al. 2018) by acknowledging the
relationships that story our living world and finding new ways to live within a
flourishing multispecies community.
One gap in current research is the discovery of narratives and messages that attract
participants to wildlife gardening programs and other acts of caring for more-thanhuman nature. The fields of study described here are all potential avenues of
connection.
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CHAPTER 4: Research Design
This research investigates whether interest in the ABQ Backyard Refuge program
intersected with particular connections to and narratives about nature. In addition to
in-person surveys, an online survey served to achieve a wider distribution and reach
the broadest possible audience.

Methods for measuring environmental attitudes
A strong environmental identity has the potential to be a significant motivating force
that guides behavior (Clayton and Opotow 2003) but the more-than-human world
can be an aspect of a person’s identity even when they associate with
antienvironmental positions (Clayton and Opotow 2003). Continued research is
necessary to determine the extent to which beliefs motivate environmentally
responsible behavior (M. Lane 2000; Frantz and Mayer 2014).
The New Ecological Paradigm (NEP) scale assesses the extent of pro-ecological
attitudes using statements covering these aspects of an ecological worldview: ecocrisis, the limits to growth and natural resources, the balance of nature, anti-human
exceptionalism, anti-anthropocentrism (Dunlap et al. 2001; Hushen et al. 2005). The
NEP scale was updated in 2000 to measure progress in developing a new ecological
consciousness. Early studies indicated a significant acceptance of the NEP, but
researchers found incongruence between attitudes and behavior (Dunlap and Liere
1981).
There is an increasing amount of empirical research on the human – nature
relationship. Instructors and students in Environmental Psychology course
developed the Connectedness to Nature Scale (CNS) after reading Aldo Leopold and

57
related works (Mayer and Frantz 2004). Summarizing Leopold’s vision as feeling a
“connectedness to nature”, the class considered community and kinship as aspects
of this feeling of connection. Based on Leopold’s land ethic, the survey measures the
extent to which participants regard themselves as egalitarian members of the natural
community. Multiple studies based on the CNS scale find a correlation between
Eudaimonic well-being1 and this sense of connection and call for more research to
explore a causal relationship (Mayer and Frantz 2004; Navarro, Olivos, and FleuryBahi 2017).
Perrin and Benassi suggest that the CNS scale’s self-referential and positively-toned
statements may better assess care for and connection to nature due to the relatively
negative phrasing of the NEP scale (Perrin and Benassi 2009). The CNS assesses a
connection to nature based on self-reflection and may not provide reliable results
(Shaw, Miller, and Wescott 2013).
I chose the Connectedness to Nature Scale (Mayer and Frantz 2004) as part of the
larger survey rather than the New Ecological Paradigm scale, another scale
measuring potential environmentally-friendly behavior. Some of the New Ecological
Paradigm questions suggest a narrative of potential catastrophe, which can trigger
either denial or rejection of the message as alarmist (Mayer et al. 2009). The CNS

1

eudaimonic well-being, a concept developed by Aristotle and the Stoics, the type of

happiness or contentment that is achieved through self-actualization and having
meaningful purpose in one’s life (APA Dictionary of Psychology).
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questions use positive framing to suggest new ways of relating to Earth while
serving as a tool to monitor change in attitudes.
Wildlife Gardening and Connection to Nature – rationale for including the CNS scale
Part I of the survey is a modified version of the Connectedness to Nature Scale
(CNS), a validated Likert-styled scale. In 2017, Pasca, Aragonés, and Coello analyzed
statements in the full CNS survey using item response theory and discrimination
indices. This survey includes questions found to have good psychometric properties
– the extent to which response on a question matches the overall response (Pasca,
Aragonés, and Coello 2017). While agreeing that Mayer and Frantz' CNS scale
measures connectedness to nature, Perrin and Benassi (2009) assert that it that it
measures cognitive beliefs rather than emotional connection. This section also
includes questions assessing place attachment (Gosling 2010), the value of native
plants for habitat, participants’ relationship to their yards, and whether urban areas
can be a home for wildlife.
Shaw, Miller, and Wescott conducted a wildlife gardening study in Australia and
found that a high level of connection to nature is not necessarily a prerequisite to
wildlife gardening (Shaw, Miller, and Wescot 2013). Wildlife gardening programs
seem to attract engaged and enthusiastic members of the community but Shaw
asserts that the low CNS score of some participants2 shows the potential of attracting
formerly unengaged people to the practice (Shaw, Miller, and Wescot 2013). Forty

2

23% of participants in wildlife gardening programs had a Connectedness to Nature

Scale score below the average score in the Shaw, Miller, and Wescot 2013 study.
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percent of the public surveyed by Shaw, Miller, and Wescot (2013) indicated interest
in joining a wildlife gardening program, 27% were unsure, and 32.5% were not
interested. Finding the messaging and incentives that can engage the previously
unengaged is the next step (Shaw, Miller, and Wescot 2013). Hailwood (2013)
mentions Shaw’s assertion of the potential of attracting unengaged participants as a
reason for hope, but the only paper to mention potential methods for engaging the
larger community in wildlife gardening was from Cox and Gaston who give a vague
suggestion of encouraging wildlife gardening or other resource provisioning (e.g.
feeding birds) through “wildlife media” (Cox and Gaston 2018, 6).
This study was designed to take the first step in filling the gap of attracting new
participants to the practice of sharing our space with others in the ecological
community. The survey contained different themes and ways of relating to nature in
multiple sections for comparing to the sections which judged willingness to take
action by engaging in wildlife-friendly yard management and interest in
participating in wildlife gardening.

Survey Instrument
The 10-15 minute survey assessed participants’ connection to nature and willingness
to act in ways that support the more-than-human community. During the survey,
participants engaged with the ideas of (1) actively considering the needs of the
more-than-human world and (2) intentionally creating spaces that humans and
wildlife can share. Participants were assessed in four areas: the Connectedness to
Nature scale, willingness to manage their yards in wildlife-friendly ways, their
primary relationship to nature, and knowledge and awareness of the natural world.
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The online survey contains the same questions as the paper form, but in a different
format. The only substantive difference was the option to give a mailing address to
receive the participation gift sticker. The four-page survey contains six sections with
a total of 28 questions, and 12 additional demographic questions.
Table 2 – Connectedness to Nature survey section

Connectedness to Nature Scale (CNS)
I think of the natural world as a community to which I belong.
I recognize and appreciate the intelligence of other living organisms.
When I think about my life, I imagine myself to be part of a larger cyclical process of
living.
I often feel a kinship with animals and plants.
I feel as though I belong to the Earth as equally as it belongs to me.
I often feel I am part of the web of life.
Like a tree can be part of a forest, I feel embedded within the broader natural world.
My personal welfare is dependent on the welfare of the natural world.
Yard and home statements
My yard is an integral part of my home.
My yard reflects the type of person I am.
Humans and other living beings share a common home.
The trees and plants in my yard belong to me.
The trees and plants in my yard also belong to the birds, bugs, and lizards.
Yards with native plants provide homes for wildlife.
People can make urban areas a place for wildlife to call home.

Relationship to Nature
Participants chose an image and phrase that sparked their interest, and a quotation
that represents different ways of relating to the natural world.
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The sticker phrases represent the same themes as the quotation, but there was not
the expectation that the chosen sticker would necessarily align with the chosen
quotation due to other aesthetic considerations. This section also served to break up
the text-heavy survey and provide a small gift for the participants. While this is not
stated in the survey, the image they chose is the sticker they received as a
participation gift. The images contain art created for the ABQ Backyard Refuge
Program by L Wren Walraven, a local artist and former artist-in-residence at Valle
de Oro National Wildlife Refuge.

Figure 1– Relationship to Nature survey section

Participants are then asked to choose a quote that best represents their relationship
to nature. Out of many possible authors, the quotations chosen most succinctly
encapsulated these concepts. The authors’ names were omitted so that participants
would engage with the ideas in the quotation, rather than picking their favorite

62
environmental writer/thinker. Along with their chosen sticker, participants received
a page containing attributed quotations and best practices for backyard wildlife
gardening.

Table 3 – Quotations in Relationship to Nature survey section

Beauty / Wonder / Awe – Rachel Carson
“Those who contemplate the beauty of the earth find reserves of strength that will
endure as long as life lasts."
Curiosity – Aldo Leopold
“It is fortunate, perhaps, that no matter how intently one studies the hundred little
dramas of the woods and meadows, one can never learn all of the salient facts
about any one of them.”
Community – Ursula K. Le Guin
“One way to stop seeing trees, or rivers, or hills, only as “natural resources,” is to
class them as fellow beings — kinfolk.”

Knowledge and Awareness
The next section asked participants to assess their knowledge and awareness of the
natural world. This self-assessment had a four step range from a lack of specific
knowledge and awareness to a high of level knowledge and intense awareness of
seasonal changes.
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How well do you know the wildlife in your neighborhood?
Check one box for the statement that best reflects your knowledge about your wild neighbors.
There are plants / birds / and other animals in the neighborhood.
I recognize different bird and plant species, but don’t necessarily know their names.
I know the most common birds, plants, insects, and mammals in my neighborhood.
I regularly identify as many living beings as possible down to the species or sub-species.

What seasonal changes do you notice in your yard and community?
Check one box for the statement that best reflects your awareness of seasonal changes.
I am often too busy to notice what is happening with the plants and animals in my yard
and neighborhood.
I enjoy seeing the return of birds and blooms in the spring.
I know what months to expect certain plants to bloom, or birds to be present.
I keep a detailed phenological journal noting the exact dates of first buds and blooms on
several species, and note the arrival date of spring migrant bird species and butterflies.
Figure 2 – Knowledge and Awareness survey section

Willingness
The next section attempted to determine participants’ willingness to engage in prowildlife actions. Participants’ willingness to manage their yards in wildlife-friendly
ways was assessed with a series of eight statements and questions designed both to
provide information to spur wildlife-friendly action and evaluate motivation.
Studies of backyard biogeography found that providing information about native
plants and the benefits to birds motivates homeowners to plant more native habitat
(Rodriguez, Peterson, and Moorman 2017, van Heezik, Dickinson, and Freeman
2012). A study found this simple statement: "birds use native plant gardens to hide
from predators and find food” altered public preference for planting native
landscaping. In addition to attempting that nudge toward using native plants for a
wildlife-friendly garden, this section contains ways to help wildlife by being a lazy
gardener. Each part of this section provided rationale for the action in question by
stating the ways in which the practice can benefit specific wildlife. The intent for this
section was to assess willingness, but also plant seeds for action and understanding
of practices that express appreciation for wildlife (Clayton 2007). The simple yardmanagement practices reinforced the idea that participants are able (Clayton 2007)
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to care for wildlife without being a skilled gardener with the time and resources to
create elaborate habitat.
Table 4 – Willingness survey section

Willingness Assessment
01) Many birds, such as hummingbirds, love to perch on dead branches. Trees with dead or
diseased branches can provide food, shelter, and nesting sites for chickadees, woodpeckers, and
other birds. Rate your willingness to leave intact some dead branches and trees (which do not pose a
danger to your or a neighbor’s property).
02) Native species require less water than many non-native species, are more likely to survive
droughts, and provide habitat for birds and other wildlife. Rate your willingness to plant native species
in your yard to provide habitat for wildlife.
03) Wintering birds and early spring migrants use dried seed heads on flowering plants and native
grasses as a food source. Waiting until new growth appears before cutting off seed heads can
provide an important food source.
Rate your willingness to leave seed-heads on flowering plants and grasses over winter instead of neatly
cutting off dried stalks in the autumn.
04) Butterflies lay their eggs under fallen leaves and many insects overwinter in leaf litter. Birds like
Spotted Towhees find food by scratching around in leaf litter.
Rate your willingness to leave some fallen leaves in your yard over winter.
05) Owls and other raptors keep rodent populations in check, and can be killed by eating a
poisoned rat or mouse.
Rate your willingness to use rodent control methods other than rodenticides.
06) Insects of all sorts provide food for birds and other wildlife. Without spiderwebs, hummingbirds
would not be able to build nests that hold fast to a branch and expand around their growing
nestlings. Many plants considered weeds provide food or other habitat for wildlife.
Rate your willingness to have a pesticide- and herbicide-free yard.
07) Outdoor domestic cats are devastating to urban wildlife, killing millions of birds each year.
Indoor cats lead longer and healthier lives.
Rate your willingness to keep cats indoors.

The fifth section requested optional demographic data.
The final questions assessed whether the participants want information about the
ABQ Backyard Refuge Project, and whether they are interested in participating in a
wildlife gardening program.
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Data Collection
The population reached by the survey is the initial target audience for ABQ
Backyard Refuge Program: people who already value nature and are likely to be
receptive to practices that benefit wildlife (Clayton 2007, Nassauer 2009). It was
challenging to get responses from those least predisposed to caring for nature
because participants had to have enough interest in nature to decide to take a survey
about “wildlife in your backyard”.
In an attempt to reach a diverse audience and the widest spread in answer
distribution while still reaching the initial target audience for the backyard refuge
program, the survey was distributed through both nature organizations and
neighborhood associations. Surveys were conducted in-person at Valle de Oro NWR
and Rio Grande Nature Center State Park events. The online survey was promoted
using the snowball distribution method, with many initial dissemination points.
The research employed convenience sampling and was neither randomized nor
stratified by demographics. Completed sections of incomplete surveys were utilized
where possible.
For Albuquerque’s ~1,000,000 metro population, 95% certainty, and ~5% margin of
error, a sample size of ~300 is adequate. (Sample size calculation: SS=Z2 * (p) * (1p)/C2 Where: Z = Z value (e.g. 1.96 for 95% confidence level), p = percentage
picking a choice, expressed as decimal (.5 used for sample size needed), c =
confidence interval, expressed as decimal (e.g., .05 = ±5)). Multiple surveys using the
Connectedness to Nature Scale had a few hundred participants (Pasca, Aragonés,
and Coello 2017; Davis et al.2011).
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Figure 3 – Art included in recruiting materials

Participants were recruited using art and this text: “Take a survey assessing your
current relationship to nature in our local landscape and receive a fun sticker
featuring artwork by local artist L Wren Walraven!” There were 505 respondents.
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Table 5 – Survey dissemination
In person

RGNC Summer Wings festival
VdO Build Your Refuge Day event

ABQ Backyard
Refuge Program
website

www.abqbackyardrefuge.org

Twitter:

9/2/19 UNM Geography & Environmental Studies;
ABQ City Nature Challenge; personal; friends with more followers, UNM Water

Nextdoor

distributed to dozens of neighborhoods, potentially reaching over
20,000 citizens:
8/23/19 Alvarado Gardens, & 45 surrounding neighborhoods, 8,179 individuals
9/8/19 far Northeast Heights
9/8/19 near Northeast Heights
9/19/19 Sandia Ridge

Email lists

7 additional neighborhood associations in the campus/downtown SE area

ABQ Journal

10/3/19 A front page article featuring the ABQ Backyard Refuge Program
produced a bump in survey responses, presumably from new visitors to
abqbackyardrefuge.org

Instagram

Our Land; City Nature Challenge

Facebook

ABQ Backyard Refuge Program Facebook page
(3,493 people reached and 552 engagements through 44 shares)
UNM Geography & Environmental Studies
Friends of Valle de Oro National Wildlife Refuge
Wild Friends New Mexico
Central New Mexico Audubon
Audubon New Mexico
Off Trail Adventure Education
Valle de Oro National Wildlife Refuge
Parkland Hills Neighborhood Association
ABQ Indivisible
Indivisible Albuquerque
Lobo Gardens
UNM Food Justice Initiative
NM Soil Stewards
Growing FOOD in and around Albuquerque, & Foraging too
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CHAPTER 5: Results and Analysis
Demographics of Survey Participants

Figure 4 – Study area with participant response count by zip code

Figure 3 – Educational attainment of survey participants

Figure 5 – Gender of survey participants

Like the 2013 Shaw, Miller, and Wescot study, the demographic profile had a high
proportion of women and participants with high educational attainment (35% with
Master’s degrees, 14% with doctoral or other terminal degrees, and only 15% who
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did not graduate from college). 94% of respondents have a yard and See Appendix
2 for additional demographic charts.

Analysis
The survey results were coded and analyzed using the R statistical computing
environment. Descriptive statistics are displayed in bar graphs and scatterplots with
trend lines show the intersection of three variables in each graph. Spearman Rho
correlation analysis was used to confirm statistically significant results.
The primary analysis looks for correlation between willingness to take action with
potential drivers by looking for relationships between each part of the survey and
whether the survey participant is willing to take action for wildlife by engaging in
wildlife friendly yard management and/or is interested in joining a wildlife
gardening program.
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Table 6 – These variables were analyzed in order to look for the themes and connections to interest in wildlife gardening and
willingness to engage in wildlife-friendly yard care.
Independent variables

Connectedness to Nature (CNS)
Relationship to nature: Beauty, Community, Curiosity
Knowledge / Awareness
Individual CNS and Home & Yard questions
Demographics

Dependent variables

Interest in learning more about wildlife gardening
Willingness to engage in wildlife-friendly yard care
Interest in participating in wildlife gardening

Analysis Relationships
Interest in wildlife gardening and:

Connectedness to Nature
Knowledge
Willingness

Relationship to Nature
Awareness
Demographics

CNS average and:

Relationship to Nature
Knowledge

Willingness
Awareness

Relationship to Nature (Community,
Curiosity, Beauty) to:

Willingness
Awareness

Knowledge
Demographics

Relationship to Nature
Awareness

Knowledge
Demographics

Willingness average to:

Bar graphs comparing the primary variables to the participants’ Relationship to
Nature (based on the chosen quotation) show statistically significant relationships
which were confirmed with Spearman Rho analysis. To further assess intersection of
existing narratives about community and urban wildlife, inferential statistics were
also employed to assess the relationship of different themes with interest in wildlife
gardening (Appendix Three).
The survey results were analyzed to determine the participants’ location on a scale
measuring from “distance from nature” to “aligned closely with nature” based on
the Connectedness to Nature Scale (CNS). Almost 30% of the respondents had the
maximum possible averaged CNS score. The box plots and histograms in Appendix
One show the data distribution.
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Results
The survey participants represent the initial target audience of the ABQ Backyard
Refuge Program. As such, it is a fairly homogenous group with a high level of
“nature-positive” scores. This made it a challenge to draw out distinctions but in
spite of this limitation there was still variability and analysis revealed small but
statistically significant differences.
The bar graphs, correlation analysis, and scatterplots show small linear relationships
between primary variables and the desire to participate in a wildlife gardening
program. Small statistically significant differences are not necessarily weak: “To see
small things we need a more powerful lens” (Donaldson 2015).
Primary comparisons of Relationship to Nature with Connectedness to Nature,
Willingness, Knowledge/Awareness, and Interest in Participating in a Wildlife
Gardening Program
The quotations in the Relationship to
Nature section were not attributed to
their authors so that participants would
engage with the ideas rather than
choosing their favorite author. Fifty
percent of survey participants chose the
Rachel Carson quotation emphasizing
the beauty of Earth. The Aldo Leopold

Figure 6 – Response percentages for Relationship to Nature
quotations

quotation representing curiosity / intense consciousness of land and Ursula K. Le
Guin’s quotation representing community were each chosen by ~25% of
participants.
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Almost 30% of participants had the highest
possible average Connectedness to Nature
Scale score and 57% of the remaining
participants had an average score that
indicates many “Agree” and “Strongly
Agree” responses.
There were only ~3% with the highest

Figure 7 – Percentage of participants for each Connected to
Nature Scale averaged score.

willingness average that would indicate
almost all “very willing” responses. Most
participants had an average that contained
many “very willing” and “somewhat
willing” responses. Only ~15% of
participants had an average that indicated a
number of “slightly willing” or “unwilling”
responses.

Figure 8 – Percentage of participants for each averaged
Willingness score.

The ~30% of survey participants who were not interested in participating in a
Wildlife Gardening program matches the
result of a public survey by Shaw, Miller,
and Wescot (2013) in Australia. That study
included an option for “not sure”, and had
responses of ~40% interested, ~30 not
interested, and ~30% unsure.

Figure 9 – Percentage of participants who indicated
either interest or no current interest in participating in
a wildlife gardening program.
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This graph shows the
overall responses
indicating interest (or
no current interest) in
participating in
wildlife gardening and
the proportions within
that category of
different Relationships

Figure 10 – This graph shows the percentage of responses for each Relationship to
Nature quotation for both indicated interest in participating in a wildlife gardening
program (YES) or had no current interest (NO).

to Nature. The overall proportions of participants who chose each quotation is
shown at the top of the graph (50% Beauty, 26% Community, 24% Curiosity.) Those
who chose the quotation representing Community were the only group that had a
higher percentage indicating interest than their overall response rate (25%). Those
who chose the Beauty and Curiosity quotations each had a slightly lower
percentage.

Participants who chose the
quotation representing
Community had the highest
percentage of responses
indicating an interest in
participating in a wildlife
gardening program.

Figure 11 – This graph shows the percentage of participants in each Relationship to
Nature group who indicated interest (or no current interest) in participating in a
wildlife gardening program.
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The Community
respondents represent
only 25% of survey
respondents but
account for ~35% of
those with the highest
Connectedness to
Nature Scale averages.
Those who chose the

Figure 12 – This graph shows relationship of Relationships to Nature to Connectedness
to Nature Scale average scores.

quotation representing
Beauty have the same percentage (~50%) in the highest average CNS level as the
overall percentage. Only the Curiosity group had a smaller representation at the
highest CNS level.
The Community
respondents account for
over half of those most
willing to engage in
wildlife-friendly yard
care in spite of
representing only 25% of
the overall participants.
This group also has the

Figure 13 – This graph shows relationship of Relationships to Nature to Willingness
average scores.

smallest representation
in the lowest average willingness scores.
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Note: In the following scatterplots a small amount of random variation has been applied to the
plotted points in order to better visualize concentrations of answer combinations.

Figure 14 – This graph shows the relationship between Connectedness to Nature Scale, willingness to engage in wildlifefriendly yard care and interest in participating in a wildlife gardening program.

This scatterplot contains coordinates combining participants’ averaged responses in
the Connectedness to Nature Scale (CNS) and Willingness to engage in wildlifefriendly yard care sections of the survey. The plotted coordinates and trend lines are
color coded according to the participant’s interest in participating in a wildlife
gardening program. The direction of the trend lines shows the positive relationship
between Connectedness to Nature Scale and Willingness scores. Higher CNS scores
are associated with higher Willingness scores. The blue trend line represents those
answer pairs associated with interest in participating in a wildlife gardening
program, while the red trend line represents those with no current interest. The blue
line shows that those interested in participating in wildlife gardening have a range
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of CNS and Willingness score combinations that is smaller and slightly higher range
than those represented by the red line. The red line shows the wider range of CNS &
Willingness score combinations for those with no current interest in wildlife
gardening.

Figure 15 – This graph shows the relationship between Connectedness to Nature Scale average scores and willingness to
engage in wildlife-friendly yard care with the three Relationships to Nature: Beauty, Community, and Curiosity

The trend line for each of the three Relationships to Nature reaches the highest
group of plotted scores. Community has the widest range with both very high and
very low combinations of Connectedness to Nature Scale and Willingness average
scores. While Community has more high score combinations and Curiosity has more
low combined scores, the trend lines are all very close and the differences are small.
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Figure 16 – These graphs show the response percentages for each Knowledge and Awareness answer.

.

Figure 17 – This graph shows the intersection of the Knowledge and Awareness scores with the interest in participating in
wildlife gardening.

This scatterplot contains coordinates combining self-assessment responses to
Knowledge of neighborhood wildlife and Awareness of seasonal changes and is
coded by the quotation chosen by each participant. While there was a slight
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association between level of knowledge and both willingness to engage in wildlifefriendly yard care and interest in participating in a wildlife gardening program, the
Spearman Rho calculation showed an unexpected lack of correlation with the level
of self-assessed awareness of seasonal changes. This may be due to the lack of
variability in the answers with few respondents reporting either very high or very
little awareness. There was more balance in the knowledge responses with 15% of
participants choosing the highest knowledge rating: “I regularly identify as many
living beings as possible down to the species or sub-species.” In contrast, for
awareness only 3% of participants chose the highest rating: “I keep a detailed
phenological journal noting the exact dates of first buds and blooms on several
species, and note the arrival date of spring migrant bird species and butterflies.”
The visible concentration of answers in the scatterplot represents the second highest
ranked statements: “I know the most common birds, plants, insects, and mammals
in my neighborhood” and “I know what months to expect certain plants to bloom,
or birds to be present.”

Table 7 – Willingness to Engage in Wildlife-Friendly Yard Care responses ranked from most willing to least willing.

Ranked Willingness statements
Willingness to plant native species
Willingness to use rodent control methods other than rodenticides
Willingness to leave seed heads over winter
Willingness to leave some fallen leaves
Willingness to have a pesticide- and herbicide-free yard
Willingness to leave some dead branches on trees
Willingness to keep cats indoors
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While leaving some leaves where they fall was the Willingness statement that
correlated best with interest in participating in a wildlife gardening program, it
ranked 4th in the list of what participants were most willing to do. Participants were
least willing to keep cats indoors. Of the 45 participants who were least willing to
keep their cats indoors, 27 of them expressed interest in participating in wildlife
gardening.
Additional Analysis
The Spearman Rho correlations are not considered to be predictive for a larger and
more diverse population, but were used to inform the secondary comparisons and
find themes that can be used for attracting more participants to the practice of
wildlife gardening. The statements in Table 3 had the highest Spearman rho
correlation scores to either YIMBY, Willingness, or both. Using these data, the most
significant Connectedness to Nature Scale and Yard and Home messages were
identified for use in additional analysis.
Table 8 – The relationship of these statements to the primary variables was analyzed to look for themes to use in messages to
promote wildlife gardening.

Connectedness to Nature and
Home and Yard Statements

High Correlation with
Interest in Participating
in a Wildlife Gardening
Program

People can make urban areas a place for wildlife to call
home.

Yes

Yards with native plants provide homes for wildlife.

Yes

Humans and other living beings share a common home.

High Correlation
with Willingness to
Manage Yard in
Wildlife-Friendly
Ways
Yes

Yes

Like a tree can be part of a forest, I feel embedded within
the broader natural world.

Yes

I recognize and appreciate the intelligence of other living
organisms.

Yes

I often feel a kinship with animals and plants.

Yes

Yes

Yes
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Figure 18 – This graph shows the relationship between two statements with high correlation to interest in participating in
wildlife gardening: appreciating the intelligence of other living organisms, and making urban areas a place for wildlife to
call home.

Figure 19 – This graph shows the relationship between two statements with high correlation to interest in participating in
wildlife gardening: feeling embedded in the natural world, and sharing a common home with other living beings. The
statement “Humans and other living beings share a common home” was based on the subtitle of Pope Francis’ encyclical,
Laudito Si’: on care for our common home (Francis 2015).
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Figure 20 – This graph shows the relationship between two statements with high correlation to interest in participating in
wildlife gardening: feeling a kinship with animals and plants, and native plants providing homes for wildlife.

There was surprisingly little difference between homeowners and renters in the
percentages for interest in wildlife gardening. Both were close to the overall all
percentages of 70% interested and 30% not interested, and the percentage of
homeowners who expressed interest in participating was slightly lower than the
percentage for renters.
Additional analysis of the data grouped by zip code and loosely by source (as
evidenced by survey completion date and dates of email blasts, Facebook
& Nextdoor posts, events) did not produce significant differences in results.
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CHAPTER 6: Discussion and Conclusions
Implications & Significance
The statistical analysis shows potential directions to pursue in recruiting wildlife
gardeners. Those Connectedness to Nature Scale statements referring specifically to
the living community, e.g., “I often feel a kinship with animals and plants”, ” Like a
tree can be part of a forest, I feel embedded within the broader natural world”, show
the highest correlation to interest in wildlife gardening while those with a more
intellectual or emotionally- detached statement had a lower correlation, e.g., “I think
of the natural world as a community to which I belong.” Of all the CNS statements,
“Like a tree can be part of a forest, I feel embedded within the broader natural
world” had the highest correlation with both interest in wildlife gardening and
willingness to engage in wildlife-friendly yard management. This statement evokes
emotion and belonging more than some of the other CNS statements. With all we
are discovering about the literal interconnectedness and interdependencies of trees,
the statement beautifully represents the concept of community.
The secondary goal of education and activism within a receptive community was
achieved. More than 500 people responded to a standardized survey and engaged
with the ideas of connection and suggested wildlife-friendly yard management
practices. Given the van Heezik, Dickinson, and Freeman 2012 study that found
positive changes in preferences for planting native plants after informing
participants about the benefits of that practice for birds, it is possible that the project
planted seeds for wildlife-friendly behavior.
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Seventy percent of those surveyed would like to participate in a wildlife gardening
program. There are 263 people now following the ABQ Backyard Refuge Program
FaceBook page and 268 people have downloaded the introductory guide for
building a backyard refuge. The Native Plant Society had a standing-room-only
crowd at a January 2020 presentation about the Backyard Refuge Program by UNM
instructor Judith Phillips, and a February 2020 workshop with individualized help
with designing a wildlife garden was booked to capacity.

The research reveals that people with different relationships and different levels of
connection to nature are open to and even enthusiastic about actively sharing space
with wildlife, and they are willing to make changes to how they manage their yards.
The Community Relationship to Nature response had a stronger association with
taking action (both willingness to engage in wildlife-friendly yard care and interest
in participating in wildlife gardening) than Curiosity or Beauty. This ties to the
importance of an ethic which extends our concept of community to include other
members of the land. The beautiful writings of Robin Wall Kimmerer and Ursula K.
Le Guin directly address the concepts of community and kinship. Their words can
most inspire those who are open to the concept of an ecological community of which
humans are a part. Those who hold on to the separation of nature and society may
require other routes to the same awareness. Both curiosity about the workings of the
natural world and appreciation of beauty can lead to embracing our ecological
community. Rachel Carson’s sense of wonder fosters awareness of our living
neighbors. The passionate immersion of Anna Tsing, intense consciousness of land
of Aldo Leopold, and responsibility and devotion felt by E.O. Wilson for his study
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species each represent the community side of the curiosity continuum. The study
shows that each of these relationships to nature can spark awareness of our
neighbors. They are avenues for connection and the challenge is to ensure they lead
to a recognition of community.

Limitations
A primary limitation of the study was non-response bias. The survey was advertised
with colorful bird and plant art, “wildlife in your backyard?” as the tag line, and this
text: “Take a survey assessing your current relationship to nature in our local
landscape and receive a fun sticker featuring artwork by local artist L Wren
Walraven!” This was unlikely to attract those who do not like wildlife and resulted
in a fairly homogenous group. Different framing might have resulted in a more
varied population, but this framing served to recruit participants for both the survey
and the ABQ Backyard Refuge Program.
Interviews with open-ended questions could enable a deeper exploration of people’s
connections and relationship to the land. Some ill-worded questions limited the
results of the survey. The question of whether the yard is considered part of the
home did not achieve the intended goal of discovering whether people felt they
were sharing their home space with wildlife as it might have been perceived as
asking whether they considered their yard to be an extension of human-only space.
Also, a missing sub-question with the willingness to keep cats indoors is “do you
own a cat?” Collectively, participants indicated that they were least willing to keep
cats indoors and it would have been interesting to add cat ownership to that
analysis.
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Future research
Participants who chose Community as their relationship to nature were most likely
to want to participate in wildlife gardening, were more likely to have a high
Connectedness to Nature Scale score and expressed the most willingness to manage
their yards in wildlife-friendly ways. Discovering what fostered that feeling of
community is a topic for future research.
All the gender nonconforming / other and half the non-binary respondents chose
community as their relationship to nature and all in each of these categories had the
highest CNS averages. Poon et al. (2015) predict “that ostracism increases ecological
inclinations through increased desires to connect to nature” and that “ostracized
people should have increased desires to connect to nature, especially when there are
no clear indicators of possible reconnection with other individuals.” It would be
interesting to give this survey to a varied population in the LGBTQQIP2SA
community and study the validity of those assertions.
The audience in the presentation of this study at the October 2019 SW-AAG
conference suggested surveying or interviewing other subsets of the Albuquerque
community: comparison of master naturalists / master gardeners / master
composters / climate masters

Conclusion
In the practice of nurturing and experiencing urban wildlife there is an opportunity
to apply the elements of the land ethic currently evolving in the work of
contemporary scholars. Building refuges for wildlife in our yards and public spaces
can provide an avenue for actively caring for local wildlife. Local resources and
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proximity provide the opportunity for responsiveness and nurturing resilient
habitat on a small scale. Collectively, this creates natural infrastructure that provides
both ecosystem services for humans and a place for wildlife to call home.
This research shows that there are many paths leading toward this expression of
caring for our wild community. Experiencing the beauty and wonder of the living
world, exploring the intricacies of interrelationship, and embracing the land as
community are all ways of revisiting old relationships and finding new expressions
of connection in our urban home.
Sharing our urban home with wildlife through cultivation of urban habitat expands
the areas wildlife can call home and promotes land health through attentive care,
giving humans an opportunity to experience our wild neighbors’ stories and begin
to develop an expanded consciousness of our living community. Such an expanded
consciousness can be the basis for developing a land ethic.
Creating relationship with our biotic community requires new approaches for
conceptualizing and framing that relationship. Myriad fields must come together to
address this challenge. The multidisciplinary approach of Critical Physical
Geography provides a framework for integrating the physical and social sciences
necessary for the robust practice of reconciliation ecology. Acknowledging our
multispecies community by including More-Than-Human Geography and
New/Vital Materialism in the approaches embraced by CPG can provide the
theoretical basis for this practice. A More-Than-Human Critical Physical Geography
would bring together the fields necessary to truly address socioecological
challenges. Exploring ways to achieve this fusion is an area for continued research.
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Combining science, art, care, and ethics while collapsing the division between
society and nature can aid in engendering resilient landscapes. Citizen scientists
engaged in cultivating patches of urban wildlife habitat can use this knowledge to
work toward a biophilic reality by acknowledging the relationships that story our
living world and finding new ways to live within a flourishing multispecies
community.
Grounded experience with our multispecies community can provide an opportunity
to embrace mutual influence and find new ways of being on the planet. A narrative
that encompasses the stories of our multispecies community can guide the practical
experience of ethical relationships, both ours to the land, and the interrelationships
between all beings and the systems that drive our planet.
In a time of dramatic change, we can fundamentally shift our relationship with the
land that is our community. Observing the storied experiences of our wild neighbors
while cultivating patches of urban wildlife habitat can put into practice a narrative
of connection expressed in both action and word.
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Appendix One – Dataset Analysis
The survey results were analyzed to determine the participants’ location on a scale
measuring from distance from nature to aligned closely with nature (CNS). Almost
30% of the respondents had the maximum possible averaged score. The box plots
and histograms below show the low Connectedness to Nature score outliers and the
abundant high scores. As an experiment, these extremes were removed in order to
see if their exclusion changed the significance of the various statistical comparisons.
Removing the highest and lowest left 343 responses which is still above the
calculated necessary sample size. The calculated Spearman Rho correlations for
these mid-range answers were lower, but were similar to those from the full dataset.
In the graphs below showing the relationship between Connectedness to Nature,
willingness to engage in wildlife-friendly yard care, and interest in participating in a
wildlife gardening program, the scatterplot trend lines for the mid-range CNS
subset has very similar gradients to the full dataset. As these are the primary
variables being considered, it appears that including the high and low scores does
not dramatically affect the results. As the intent was to examine this particular
population the graphs used for analysis were calculated using the entire dataset
which includes the lowest and highest CNS scores.
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Appendix Two – Demographics of Survey Participants

Figure 21 – This map shows the percentage of respondents interested in participating in wildlife gardening, by zip code.

Figure 22 – This map shows the percentage of respondents interested in participating in wildlife gardening, adjusted by zip
code population.
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Figure 23 – Participant percentages by age

Figure 24 – Participant percentages by educational attainment
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Figure 25 – Participant percentages by work status

Figure 26 – Participant percentages by age of children
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Figure 27– Participant percentages by yard type

Figure 28 – Participant percentages by home ownership status

Figure 29 – Participant percentages by gender

95

Appendix Three – Spearman Rho Correlation Tables
The correlation analysis revealed small linear relationships between the primary
variables and the desire to participate in a wildlife gardening program, but small
differences are not necessarily weak: “To see small things we need a more powerful
lens” (Donaldson 2015). While they are small differences, the bar graphs show
higher Connectedness to Nature Scale and Willingness average scores associated
with a larger percentage of interest in participating in a wildlife gardening program.
The trend lines for those interested are very close to, but always above those
representing no current interest in participation.
Table 9 – Connectedness to Nature Scale statements - Spearman Rho correlations
Internal CNS
correlation
Spearman Rho

YIMBY

Willingness

Spearman Rho

Spearman Rho

CNS_01: I think of the natural world as a community to which I
belong.

0.58***

0.11*

0.47***

CNS_02: I recognize and appreciate the intelligence of other living
organisms.

0.57***

0.16***

0.26***

Connectedness to Nature Scale average

1

0.12**

0.26***

CNS_03: When I think about my life, I imagine myself to be part of a
larger cyclical process of living.

0.70***

0.09*

0.27***

CNS_04: I often feel a kinship with animals and plants.

0.59***

0.12**

0.30***

CNS_05: I feel as though I belong to the Earth as equally as it
belongs to me.

0.76***

0.03%

0.24***

CNS_06: I often feel I am part of the web of life.

0.77***

0.08%

0.27***

CNS_07: Like a tree can be part of a forest, I feel embedded within
the broader natural world.

0.83***

0.17***

0.33***

CNS_08: My personal welfare is dependent on the welfare of the
natural world.

0.54***

0.09*

0.21***

Connectedness to Nature Scale statement

*p < .05 **p < .01 ***p <. 001 %p > .05 (does not meet the 0.05 p-value threshold for statistical significance)
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Table 10 – Home and Yard Statement - Spearman Rho correlations
YIMBY

Willingness

Spearman Rho

Spearman Rho Spearman Rho

The trees and plants in my yard also belong to the birds, bugs,
and lizards.

0.16***

0.31***

0.57***

People can make urban areas a place for wildlife to call home.

0.13**

0.30***

0.39***

My yard is an integral part of my home.

0.12*

0.29***

0.38***

Yards with native plants provide homes for wildlife.

0.12**

0.28***

0.32***

My yard reflects the type of person I am.

0.12**

0.13**

0.31***

Humans and other living beings share a common home.

0.11*

0.13**

0.03NS

The trees and plants in my yard belong to me.

-0.10*

0.10*

-0.03NS

Home and Yard statement

CNS

*p < .05 **p < .01 ***p <. 001 %p > .05 (does not meet the 0.05 p-value threshold for statistical significance)

Table 11 – Willingness statements / YIMBY Spearman Rho correlations

Willingness statements vs YIMBY

Spearman Rho (all data)

Spearman Rho (mid CNS range)

Willing_04: leave fallen leaves

0.16***

0.0003 NS

Willing_02: plant native species

0.16***

0.0003 NS

Willingness average

0.13**

0.003 NS

Ability to plant native species

0.13**

0.006 NS

Willing_01: leave dead branches

0.11*

0.01*

Willing_06: pesticide and herbicide-free yard

0.11*

0.02*

Willing_03: seed heads on flowering plants

0.07NS

0.07*

Willing_05: no rodenticides

0.06NS

0.18*

Willing_07: cats indoors

0.02NS

0.72*

*p < .05 **p < .01 ***p <. 001 NSp > .05 (does not meet the 0.05 p-value threshold for statistical significance)
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Table 12 – Knowledge and Awareness - Spearman rho correlations

Knowledge and Awareness

Spearman rho (all data)

Spearman rho (mid CNS range)

Self-assessed Knowledge / CNS average

0.20***

0.24***

Self-assessed Knowledge / Willingness average

0.21***

0.21***

Self-assessed Knowledge / YIMBY

0.08NS

0.07NS

Self-assessed Awareness / CNS average

0.13**

0.10 NS

Self-assessed Awareness / Willingness average

0.7 NS

0.5 NS

Self-assessed Awareness / YIMBY

-0.03 NS

-0.11 NS

*p < .05 **p < .01 ***p <. 001 NSp > .05 (does not meet the 0.05 p-value threshold for statistical significance)
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Appendix Four – Analysis with Demographic Factors

Figure 30 – Percentage of interest in wildlife gardening (YIMBY) within each age bracket

Figure 31 – Percentages of participants interested in wildlife gardening (YIMBY), by age
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Figure 32 – Age breakdown of each level of Connectedness to Nature averaged score (CNS avg)

Figure 33 – Percentages of averaged Connectedness to Nature Scale scores (CNS avg) within age brackets
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Figure 34 – Percentages of each age bracket within each Relationship to Nature

Figure 35 – Percentages of participated interested in wildlife gardening within each age of children bracket.

101

Figure 36 – Percentages of participated interested in wildlife gardening, by home ownership status

Figure 37 – Percentages of participated interested in wildlife gardening, by educational attainment
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